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INTRODUCTION
SETTING THE SCENE
The story that unfolds in this monograph was
influenced by two main factors. The first is an
archaeological observation. Prior to commencing
this project, we had noticed major regional dif-
ferences in the rock paintings of various parts of
north Queensland. Most ofthese paintings did not
appear to be very old. The archaeological excava-
tions undertaken in the region until then had all
revealed major cultural changes during the mid
to late Holocene period (i.e. last 3,500 years or
so). In particular, new artefact types, and in-
creases in the deposition rates of cultural
materials (including ochre) were apparent at that
time. It was felt that these two issues — the
geographically regionalised cave paintings and
major cultural changes of the mid to late
Holocene— may have been connected.
The second factor stems from our chosen
theoretical position. We felt that the structure of
the archaeological record may be related to social
practice, including social and territorial organisa-
tion. Furthermore, if social change affects — or
is affected by— social structure, then patterns of
change and stability in the way the archaeological
record is organised may have bearing on those of
prehistoric socio-cultural phenomena. For in-
stance, the nature of inter-regional relations, from
say around 5,000BP, may have affected inter-per-
sonal relations in any single place at that time. If
aspects of human interaction could be inves-
tigated archaeologically, important clues may be
gained into the dynamics of social systems in
north Queensland prehistory.
This work therefore stemmed from our
suspicion that the archaeological patterns of north
Queensland may indicate major changes in inter-
regional interaction during the mid to late
Holocene. Our main aims are therefore to sys-
tematically investigate these apparent ar-
chaeological trends, and to explore the possibility
of investigating archaeologically the dynamics of
inter-regional relations in north Queensland
prehistory.
INTRODUCING A PROBLEM
Until recently, Australian Aboriginal social and
political systems were characterised as essential-
ly static. This involved a lack of consideration of
both short-term social processes and longer-term
trends in Aboriginal prehistory (Cleland, 1966).
There were two general exceptions to this view-
point. Firstly, changes were generally acknow-
ledged to have taken place when one people or
culture replaced another (migration), as ex-
pressed by changes in stone artefact types within
excavated sites (Hale & Tindale, 1930; Hossfeld,
1966; Wunderly, 1943; Birdsell, 1967). And
secondly, change was also acknowledged where
external contacts, such as the arrival of Macas-
sans during the last few hundred years, produced
cultural innovations (diffusion) (McCarthy,
1943).
By 1962, the view of Australian Aborigines as
1
simple', 'egalitarian' and 'culturally
undeveloped' was still a dominant theme among
non-Aboriginal Australians. Manning Clark's
first volume of his encyclopaedic 'A history of
Australia', acknowledged as one of the classic
works of Australian history and still widely used
as a historical text, introduced Australian history
in the following way: 'Civilization did not begin
in Australia until the last quarter ofthe eighteenth
century. ... The early inhabitants ofthe continent
created cultures but not civilisations. ... A distinc-
tion is made here between 'civilization' in the
sense described in the Oxford English Diction-
ary, of a people brought out of a state of bar-
barism, and 'culture ' in the sense defined in the
Grosse Brockhaus as the sum of the efforts made
by a community to satisfy and reconcile the basic
human requirements offood, clothing, shelter,
security, care ofthe weak and social cohesion by
controlling its natural environment/ (Clark,
1962: 3).
Such views were based on an assumption that
change was slow (if present at all) and driven
largely, if not entirely, by external forces. As
Rowley (1986: 4) notes, ' ...for lack ofhistorical
background, the Aboriginal community is treated
as a more or less static society' based on notions
of intrinsic stability. An example of this was
Professor J.B. Cleland's preface to 'Aboriginal
man in south and central Australia', where he
declared: 'At the coming of the white man the
Australian aboriginal was in equilibrium with
other members ofthefauna to which he belonged
and fitted naturally and, on the whole, very suc-
cesfully into his environment.' (Cleland, 1966: 3).
Treated thus in a synchronic framework and
frozen in time, Aboriginal societies appeared to
show little evidence of internal dynamism, espe-
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cially when compared with other indigenous cul-
tures.
Such views dominated Australian archaeology
throughout the first half of the 20th century. Mc-
Carthy (1964) questioned those who interpreted
changes observed in the archaeological record in
terms of migrations, but he continued to
propagate the idea that external influences were
responsible for the main changes observed in the
sites he investigated. For instance, he argued that
in the Capertee Valley, N.S.W., 'the introduction
... of the Bondi point, geometric microliths,
elouera, gum hafting, the elaboration ofthe burin
and later the introduction ofthe ground edge axe,
and the working back of adzes into discarded
slugs, indicates contact with an important stream
of culture diffusion whose direction is not yet
known. ... 1 prefer to regard these changes as
being due to diffusion rather than to new waves
ofAboriginal people. ' (McCarthy, 1964: 239).
There was little acknowledgement of the pos-
sibility that Aboriginal society had (or could
have) changed by the weight of internal forces.
FROM STABLE TRADITIONS TO
DYNAMIC SOCIAL SYSTEMS
It was customary also to view the Australian
Aboriginal past as consisting of a series ofdistinct
episodes of prehistory, each observable ar-
chaeologically as distinct and relatively discrete
sets of material artefacts (Hale & Tindale, 1930;
Gould, 1977; Mulvaney, 1975). For example, the
early Core Tool and Scraper Tradition was seen
to consist of large artefacts often characterised by
steep edges and percussion flaking. This was
followed by the Small Tool Tradition which,
among other things, heralded the beginnings of
pressure flaking, blade technologies, and a broad
suite of new artefact types. Each tradition was
treated as an essentially coherent system of ar-
tefact production and use (cf. McCarthy, 1964;
Mulvaney, 1975; but see Lampert, 1981).
In the late 1970s and early 1980s, a dissatisfac-
tion with culture-historical approaches to
Aboriginal prehistory began to appear in the
literature (Hallam, 1977; Hughes & Lampert,
1982;Lourandos, 1980a, 1980b;McBryde, 1978;
Jones, 1976, 1978). This disatisfaction stemmed
from the failure of these approaches to address
issues concerned with the dynamics of socio-cul-
tural systems and of change. This problem, to a
large extent, also reflects the influence of
Radcliffe-Brown's work (and the largely ahis-
torical emphasis of the British structural-
functionalists in general) on socio-cultural
anthropology and Australian archaeology. It also
highlights a tendency, which has prevailed
among Australian archaeologists, to treat prehis-
toric Aboriginal systems as ecologically adaptive
and therefore subject to external influences, while
ignoring the role that internal (socio-cultural)
relations have played (Bird & Frankel, 1991;
Flood, 1983). By identifying normative be-
haviour, and by treating change as a more or less
mechanical response to environmental cir-
cumstances, little inquiry was made into the in-
ternal social forces influencing material and
structural dynamics. Culture-historical ap-
proaches were largely employed at the expense
of an understanding of forces of stability and
processes of change in Australian prehistory.
The 1970s witnessed a major re-orientation in
the ways that Aboriginal prehistory was charac-
terised by Australian archaeologists (largely due
to a major diversification in approaches to
Australian prehistory). Cultural ecological ap-
proaches began to address the role of local en-
vironmental factors to socio-cultural change in a
more sophisticated fashion (Jones, 1968), but
again internal social processes were largely ig-
nored. Such ecological approaches took various
forms, but were perhaps best epitomised by
Yengoyan's (1976) view that the Aboriginal sys-
tems observed ethnohistorical ly had developed as
a response to adaptive needs. As such, they were
considered optimal for the situation at hand. An
example of this is his treatment of the eight-class
system as a logical and almost necessary social
solution to the exigencies and uncertainties of
resource poor, arid ecological conditions. Such
approaches usually treated social strategies as
outcomes of external environmental circumstan-
ces (epiphenomena). When adaptive processes
were discussed, the terms of adaptations were
rarely defined. Existing social strategies were, to
a large extent, treated as static and beneficial, and
socio-cultural factors were rarely seen as a force
in socio-cultural dynamics (but see Jones, 1978).
It was not until the end of the decade that
systematic discussions of the latter kind, concern-
ing Aboriginal socio-cultural dynamics in prehis-
tory, emerged (Bowdler, 1981; Hughes &
Lampert, 1982; Jones, 1978; Lourandos, 1977,
1980a, 1980b; Morwood, 1979) (see below).
Viewed, therefore, in a new light, Australian ar-
chaeological records were largely re-interpreted
with regard to their internal dynamics, rather than
as products of social stasis. Indeed, it could be
argued that our understanding of broad trends in
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Australian prehistory has gone little beyond the
discussions initiated in the early 1980s, although
specific details have proliferated. In this sense,
the present work sterns from debates concerning
archaeological patterns of change and stability
established in the literature a decade ago; patterns
which have unfortunately received inadequate
attention in the interim, but which warrant con-
siderably more exploration. Furthermore, at-
tempts to investigate the dynamics of Australian
prehistory have almost exclusively concentrated
on changes in artefact and site types and deposi-
tion rates ofarchaeological materials within sites.
Investigations of the dynamics of the structure of
past socio-cultural systems are largely non-exis-
tent. This is an important point, as it could be
argued that social dynamics are most clearly ex-
pressed in structural phenomena.
The starting point for this work is three par-
ticularly important contributions to Aboriginal
prehistory. The first is Maynard's (1976, 1979)
conclusion that Australian rock art possesses both
spatial and temporal patterning. In particular, she
argued that the earliest rock art from most, if not
all, parts of Australia were dominated numerical-
ly by non-figurative (non-iconic) and track
motifs. This relatively homogeneous artistic
tradition was followed in some regions by a num-
ber of different styles. Although some of the
specific details of Maynard's model need to be
refined (e.g. she divided the later 'styles* into two
general groups, 'simple' and 'complex' figura-
tive), her general observation that the earliest
rock art was widespread has still not been fal-
sified.
The second major work that influenced our
own research is Morwood's (1979) research in
the Central Queensland Highlands, where he ar-
gued that chronological changes in rock art ap-
pear to be contemporaneous with changes in
other aspects of the archaeological record. By
using rock art as an integral part of the ar-
chaeological record, and analysing it in a way
similar to that for stone artefacts, Morwood con-
vinced the Australian archaeological community
that the former was amenable to archaeological
enquiry. Until then, rock art was rarely treated as
such by Australian archaeologists (Maynard
[1979] was an exception). In this way, our re-
search in north Queensland stems from the legacy
of Morwood* s pioneering work.
The third important work was an influential
paper by Lourandos (1983; see also Lourandos,
1980a, 1980b). Lourandos argued that the
Aboriginal past should not be treated as inherent-
ly static, for in our investigation of long-term time
frames, we gain access to regional social and
cultural dynamics amenable to archaeological in-
vestigation. He argued that during the last two
millenia or so, Australian prehistory witnessed
what appeared to be unprecedented changes, and
that these changes could only be properly under-
stood by considering them in relation to changes
in Aboriginal social, economic and political or-
ganisation. Lourandos's overview of Australian
prehistory, therefore, centered on social,
economic and political dynamics and not simply
on models of stability; he argued that Aboriginal
prehistory was subject to political processes com-
parable to those found in what had traditionally
been considered more 'complex' societies. In
particular, he argued that in many parts of
Australia, Aboriginal systems changed sig-
nificantly during the mid to late Holocene, and
that these changes should be viewed in terms of
political and social alterations, rather than simply
as economic intensification. This was in con-
tradiction to the often stated view that Australian
Aboriginal societies were based on egalitarian
principles, where change was slow and generally
of little significance.
Although some of Lourandos's arguments had
been pre-empted by others (Bowdler, 1981; Hal-
lam, 1977; Hughes & Lampert, 1982;Lampert&
Hughes, 1974), it was not until the intensification
paper was published that internal social forces
began to be incorporated systemically within
studies of change and stability in Australian
prehistory. Considerable attention has been given
to these issues more recently, and a major debate
has erupted, focusing on the nature of the
paradigms and models guiding Australian prehis-
tory (Barker, 1991; Beaton, 1983, 1985; Bird &
Frankel, 1991; Bowdler, 1981; Cribb, 1986;
David, 1987; Rood et al., 1987; Frankel, 1991;
Head, 1989; Jones, 1985; Lourandos, 1984,
1985a, 1985b, 1991;McNiven, 1990; O'Connor,
1992; Ross, 1985; Ross et al., 1992; Rowland.
1983; Williams, 1988; Yoffee, 1985). Inevitably,
such debate has led to a split among academic
researchers as to whether or not the documented
archaeological changes indeed suggest socio-cul-
tural changes, or whether they should be viewed
through other interpretative frameworks. But, as
Rowland (pers. comm., 1993) has commented,
the intensification arguments forwarded by
Lourandos in 1983 were critical to the develop-
ment of Australian prehistory, not solely because
of his specific explanations of the archaeological
patterns, but also because of the general paradigm
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through which he viewed Australian prehistory
(based upon socio-cultural dynamics, not just
stability) (see also Huchet, 1991).
THE PROBLEM
Despite the fact that Lourandos* s 1983 paper
focused on the significance of socio-political or-
ganisation as regards prehistory, few researchers
have attempted to investigate changes in the
structure of the archaeological record. We still do
not know whether the changes advocated by
Lourandos and others (e.g. Rood et al, 1987)
involved a major reworking of social networks
over a short period oftime, or whether, in essence,
they involved innovations undertaken within the
context of social and political systems that have
remained relatively stable over longer time
frames.
By the time we began the research for this
study, a major debate was thus already full-blown
in the Australian literature, focusing on the
dynamics of Aboriginal systems in Australian
prehistory. While some authors have debated
whether Lourandos was right or not, others have
concentrated on presenting regional sequences
(e.g. Beaton, 1985; Bird & Frankel, 1991; Head,
1989), and on discussing theoretical concerns
directly related to the intensification question
(Beaton, 1983; Rowland, 1983). Others still have
offered critical comments of Lourandos' s ap-
proach, arguing that due to the shortcomings of
the Australian archaeological data, the questions
he asked cannot be investigated adequately
(Cribb, 1986; Frankel, 1991; Godfrey, 1989;
Head, 1989; Rowland, 1983). Thus, after more
than ten years of intense examination, the 'inten-
sification debate' remains unresolved, containing
large amounts of data and copious viewpoints.
Despite some attempts (e.g. Bird & Frankel,
1991), however, it has never been adequately
reviewed.
During the last decade, much emphasis has
been given to investigating the emergence ofnew
traits and, to a lesser extent, changes in occupa-
tional intensities in Australian prehistory (but see
Binns&McBryde, 1972;McBryde, 1978; Lewis,
1988; Smith, 1992a, 1992b). While we share the
view that such temporal concerns are fundamen-
tal to understanding the Aboriginal past, we also
consider that not enough emphasis has been given
to comparative analyses concerned with the
relationship between individual regional sequen-
ces. That is, we would argue that by investigating
inter-regional patterns, issues directly related to
the interaction of people across space can be
addressed. Viewed in a diachronic framework,
such investigations may enable us to gain impor-
tant information on patterns of change and
stability in the structure of social networks
through time. More specifically, it may also
enable us to ask whether or not social and cultural
systems changed structurally during the mid to
late Holocene, as many archaeologists now as-
sume. Did the observed archaeological changes
only involve increases or decreases in the use of
sites, artefacts and resources, or did they involve
broader changes in the spatial organisation of
social behaviour? Indeed, can these two issues be
related? Did they involve a change in the way
people interacted spatially? Questions such as
these have guided our broader concerns here. In
asking such questions, we hope to contribute to
the issue of, and provide data on, social structural
dynamics in Australian prehistory.
INVESTIGATING STRUCTURE IN
AUSTRALIAN ARCHAEOLOGY
Few archaeologists have attempted to research
the inter-regional structure of the archaeological
record in Australia. By structure we mean the way
that the archaeological record is organised on the
ground — the way its various parts articulate to
form a broader whole. Nor have they studied the
potential that this may have for a greater under-
standing of the structure of past social
phenomena. Elsewhere, however, major studies
of prehistoric inter-regional relations are a rela-
tively common practice. For example, Conkey
(1980), Gamble (1982, 1986) and Jochim (1983)
investigated prehistoric socio-cultural organisa-
tion in Palaeolithic Europe via an analysis of
artistic practices, and Gamble (1979, 1983, 1984)
researched similar issues by investigating hunt-
ing strategies during the same period. The great
majority of inter-regional studies, however, have
focused on the distributions of stone artefact
types, technologies, and traded or exchanged raw
materials (e.g. Summerhayes& Allen, 1993; Tor-
rence, 1986).
In Australia, such investigations have been
limited as a result of three major factors:
1, with the exception of some well known
types, such as tula adzes, pirri points and backed
blades, stone artefacts have usually been treated
as amorphous (Morwood & Trezise, 1989; Mul-
vaney, 1975; Pearce, 1973, 1974; Smith &
Cundy, 1985);
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2, specific technological practices have often
been assumed to be widespread (but see Allen &
Barton, 1989; Hiscock, 1986, 1993); and
3, there is a paucity of easily sourced raw
materials on the Australian mainland (but see
Binns & McBryde, 1972; David et al., 1992a;
McBryde, 1978, 1984).
Together, these three factors have restricted our
ability to model inter-regional dynamics on the
Australian mainland via an analysis of stone ar-
tefacts.
Previous Work
A number of important studies on the struc-
ture of the archaeological record have never-
the-less appeared in Australia. Most ofthese have
concentrated on model-building, and have been
based on palaeo-environmental (Birdsell, 1957;
Veth, 1989) or ethnohistoric observations
(Poiner, 1 976). Of those that have been based on
substantive, archaeological data, McBryde' s re-
search (1978; Binns & McBryde, 1972; McBryde
& Harrison, 1981; McBryde & Watchman, 1976)
is probably the best known. For many years, she
has investigated past inter-regional exchange net-
works via the sourcing of stone items, principally
stone axes, from a series of raw material sources
in northern New South Wales and central and
western Victoria. In particular, her Victorian
work convincingly shows that axes from the Mt
William, Mt Camel and Berrambool, Baronga,
Geelong, Jallukar and Howqua quarries (central
and western Victoria) have been exchanged over
considerable distances, at times over 600km from
their original sources. Axes from a number of
quarries, particularly those from Mt William, have
been shown to have been preferentially traded to the
north and southwest, with a marked and geographi-
cally distinct boundary zone located approximately
150km east of Melbourne. Having identified
anomalies in the distance-decay curve (especially
in the absence of Mt William axes in eastern
Victoria and in the Wimmera/Mallee region),
McBryde posits the presence of highly structured
territorial networks in the broader region based
on the archaeological record, including the
presence of at least two major and largely
separate interaction networks in central and east-
ern Victoria. Her interpretations are supported by
ethnohistoric records from the region, which
document two major and largely antagonistic so-
cial groups, the Kulin and Kurnai of central and
eastern Victoria respectively. McBryde's inves-
tigations, however, have so far concentrated lar-
gely upon surface finds — that is, they have
yielded little time depth concerning the antiquity
of the social structures identified. Dated axes
from stratified contexts are rare in Victoria. This
makes it difficult to be confident about the more
distant past and may indeed imply that
McBryde's interpretations are applicable only to
ethnohistoric and recent prehistoric times. Alter-
natively, it is equally possible that the absence of
older, dated axes from her sample implies a recent
beginning for the systematic exchange of axes
(that is, within the last few thousand years at the
most). If so, major changes in socio-cultural prac-
tices, including their organisational principles,
may be indicated.
McNiven(1990, 1991, 1992a) investigated pat-
terns ofchange and stability in subsistence-settle-
ment systems in the Cooloola region of
southeastern Queensland. He documented in-
creases in the use of local stone and faunal resour-
ces during the last c.900 years, which he
interprets as implying the "development ofa more
regionallyfocused exploitative system which was
far less integrated with inland areas' (McNiven,
1991:22). McNiven' s interpretations infer major
structural changes in socio-cultural practices, in-
cluding the development of relatively bounded
social units during the late Holocene.
To the immediate south of Cooloola, a similar
model of change has also been developed for the
Moreton Bay region by Morwood (1987), and
further elaborated by Hall & Hiscock (1988) and
Walters (1987, 1989). Here, they present
evidence for "increases in the number ofdiscrete
socio-political groups' during the late Holocene
(Hall& Hiscock, 1988: 15). They argue that when
sea levels changed, populations expanded and
that, as a result, 'a gradualfissioning ofgroups'
occurred (Hall & Hiscock, 1988: 15). They fur-
ther argued that if the social groups documented
during ethnohistoric times existed during earlier
times, 'we should have picked up some ar-
chaeological traces of them. That we have not
provides compelling argument infavour not only
of their movement into those areas during the
Holocene, but also that a number [of] new groups
formed during that period' (Hall & Hiscock,
1988: 15). The evidence presented by the above
authors for intensified use of regional landscapes
relies largely on four factors:
1, significant increases in the numbers of large
shell middens after c.l,000BP;
2, the appearance of bevelled pounders after
around 1,500BP, where such artefacts are
believed to have been used in the processing of
plant tubers (see McNiven [1992b] for evidence
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of their mid Hoiocene antiquity). Since such
tubers probably acted as a staple food resource,
their initial appearance during the late Hoiocene
may indicate the beginnings of productive ac-
tivities capable of supporting large populations;
3, the development of large cemeteries (e.g.
Broadbeach) some 1,200 years ago, which may
imply the beginnings of localised socio-political
and territorial networks (see also Pardoe, 1988,
1993); and
4, the emergence of localised linguistic net-
works during the late Hoiocene: ' ... the Gnugi
people ofMoreton Island have diverged linguis-
ticallyfrom adjacent groups and may have begun
such divergence perhaps as much as 1000 years
ago' (Hall and Hiscock, 1988: 15)(seeMcNiven,
[1990, 1991] for an apt critique of Hall &
Hiscock's interpretative framework).
Other research into the spatial properties of
social networks have also been presented by Ross
(1981), Smith (e.g. 1988), and Pardoe (1988). Of
these, Pardoe (1988) specifically addresses the
dynamics of territorial networks via the ar-
chaeological record. He argued that cemeteries
developed along the River Murray Corridor per-
haps 13,000 years ago, becoming 'well defined
and numerous* in the last 4,000 years, and that
this did not take place in surrounding areas (Par-
doe, 1988: 14). Because of the spatially-bounded
nature of cemetery practices, he concluded that:
4
... the social organisation of the River Murray
people, perhaps asfar back as 13kya, was clearly
designed at least partly around some form of
corporate descent group— an established group
reckoning kinship andmembership through com-
mon ancestry, and one which acted as an in-
dividual in social and political affairs. Whether
these are lineages or clans is beyond this
analysis, but ... we should probably view these
groups as territorially based and their burial
grounds as one of the symbols validating cor-
porate ownership ofthat territory.
In contrast, whatever the land-based organisa-
tion of coastal groups to the south and east and
of arid zone groups to the north and west, they
did not use the cemetery as evidence of group
affiliation and resource control. ... differentforms
of organisation may have precluded the estab-
lishment ofthe localised unilineal descent group
and its symbol: (Pardoe, 1988: 14-15).
Further research directly related to territorial
behaviour has also been undertaken by Lewis
(1988) for Arnhem Land. He argued that during
the height of the last glaciation, an extensive
interaction network existed throughout the
Bonaparte catchment, which extended from the
Kimberleys to the Victoria River, Arnhem Land
and beyond. Evidence for this comes in the
widespread distribution of relatively small,
dynamic figures known as Mimi in Arnhem
Land, and Bradshaw in the Kimberleys, and in
their occurrance in the Victoria River region be-
tween the two. During relatively recent times (the
last 2,000 years or so), however, this type of rock
art was replaced by a broad suite of regional
styles, such as X-ray art in Arnhem Land,
Wandjina paintings in the Kimberleys, and
striped anthropomorphs in the Victoria River
region. Lewis (1988) thus argued that the rock art
of northern Australia became more regionalised
during the last c.2,000 years, and that this was a
result of climatic changes, including the develop-
ment of wetlands, accompanied by widespread
population increases (see David et al., 1990a for
a discussion of this model; see also Tacon, 1993).
Finally, and perhaps most importantly, is
Morwood's (1979) work in the Central
Queensland Highlands. Morwood argued that
during the late Pleistocene and early Hoiocene,
stone tool and rock art assemblages were relative-
ly homogeneous throughout much of mainland
Australia. Around 4,300 years ago, however, a
"distinctive Central Queensland rock art type*
began to emerge, and this coincided with the
appearance of the Small Tool Tradition (Mor-
wood, 1979: 408). He concluded that 'changes in
Central Queenslandstone-working technology at
this time can be seen as a regional manifestation
ofa Pan-Australian change*, with important im-
plications for inter-group relationships within
Australia* (Morwood, 1979: 409). Such implica-
tions, he argued, may have included the develop-
ment of increasingly regionalised social networks
from relatively open social systems (Morwood,
1986).
Although other research projects have also
asked questions relating to past Aboriginal spatial
networks (Cosgrove et al., 1990; Lampert, 1980,
1981; Maynard, 1976, 1979; McBryde, 1974,
1976; Pearce, 1973, 1974; Poiner, 1976; Smith &
Cundy, 1985), these have largely been eclectic in
nature, synchronic in approach, and most have
employed interpretative frameworks based on
principles of ecological adaptation (Hall & His-
cock, 1988; Lewis, 1988; M.A. Smith, 1988,
1989; Veth, 1989). Enquiries have often focused
on the appearance of new traits in a given area,
and rarely have they treated internal social
dynamics as capable of generating major changes
in socio-cultural relations. Our understanding of
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the dynamics of inter-regional networks through
time is therefore poor, although the works of
McBryde, McNiven, Morwood and Lewis all hint
that socio-cultural relations may have changed
significantly sometime, or at various times,
during the late Holocene.
There is a precedent for treating spatial factors
as highly relevent to temporal issues, but, to date,
such concerns have not been widely explored in
Australian prehistory.
THEORETICAL FRAMEWORK
As already noted, we view temporal trends in
Australian prehistory not in terms of episodes or
traditions, but as the product of Aboriginal politi-
cal, economic and social dynamics. Our aims are
to investigate patterns of stability and change in
the spatial distribution of cultural conventions
through time, taking Wobst's (1977) and
Gamble's (1982) view that stylistic continuity
implies the operation of infomation exchange
networks across space (see below for a discussion
of style). By continuity, we refer to the repeated
presence of particular cultural conventions across
space and/or through time. The presence of such
networks has important implications for the
operation of territorial networks and their
dynamics through time.
Our approach has been strongly influenced by
the works of Gamble (1982, 1983, 1986), Hodder
(1978, 1986a, 1 987), Conkey (1982, 1989, 1990)
and Wobst (1977). We follow Gamble (1983:
202) in treating environment as setting limits to
what is viable within the specifications set by the
social system' (see also Ingold, 1980). That is,
environmental conditions are treated as con-
tributing to socio-cultural change and stability,
but not as the controlling or determining factor.
For example, while risk-minimizing survival
strategies are likely to emerge in risky environ-
ments, the potential range of behaviour is very
large, and the choices that people make are
guided in many ways by particular historical cir-
cumstances. In this sense, history is dominant;
and although some forms of behaviour may be
more likely to emerge than others as a result of
environmental constraints, specific behavioural
forms are not inevitable (Gamble, 1983). Further-
more, we will not interpret the ensuing ar-
chaeological patterns in adaptive terms (as
Gamble [1982] and Yengoyan [1976], amongst
others, have done), because of the 'post hoc ac-
commodative nature' of adaptive thinking (to
paraphrase Conkey, 1990: 11). Rather, we must
ask how and why particular traits or sets of social
strategies arose, and to do so we must enquire
how they emerged from immediate historical cir-
cumstances.
Social Systems, Social Structures and
Power
Following Marx (1947), Sartre once noted that
people are at once 'both the product of... [their]
own product and historical agent[s] who can
under no circumstances be taken as product[s] ...
this contradiction must be grasped in the very
movement ofpraxis . . . [people] make their history
on the basis of real, prior conditions ..., but it is
... [people] who make it and not the prior condi-
tions. Otherwise ... [people] would be merely the
vehicles of inhuman forces which through them
would govern the social world.' (1968: 87).
In this sense, socio-economic change involves
dynamic processes relevent to all productive and
reproductive modes, including fishing-hunting-
gathering, agricultural and industrial societies,
rendering their traditional differentiation largely
meaningless (see also Layton et al., 1991). In this
sense also, Australian Aboriginal socio-
economic systems were not merely static net-
works deterministically linked to ecological
strategies of foraging optimisation (as implied by
Birdsell [1957], Yengoyan [1976] and others),
but dynamic structures controlled, to a large ex-
tent, by internal social relations. As Shanks &
Tilley (1987) note, social change concerns forces
of stability, necessitating an investigation of the
social forces by which systems are regulated
(within and between all aspects of social life such
as the traditionally distinguished economy,
politics, ideology etc.). The questions asked of
prehistoric Australian Aboriginal society are now
directed at influences affecting changes in the
structure of the systems examined, processes
traditionally associated with more complex
societies. For example, non-farming peoples are
now seen to be capable of intensifying economi-
cally without necessarily venturing into new
productive modes, thus removing the intensifica-
tion process from a traditional hunter-gatherer to
farmer frame ofreference (Bender, 1979; Layton
eta!., 1991; Lourandos, 1983, 1991).
A basic assumption of our work is that life
strategies, including modes of hunting and forag-
ing, are not independent of social organisation
and of the social system's internal dynamics.
These include the means by which systems are
reproduced, encompassing the particular sym-
bolic sets and communicative networks of the
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social systems studied. The concept of 'power' is
important in understanding this relationship. By
power, we mean two things. Firstly, because
socio-cultural conventions help individuals lo-
cate social practice in a field of possibilities, they
participate in the formulation of their world
views. As such, conventions represent common
symbolic structures which have power in the
sense that they guide the actor onto a scene of
possibilities. Ways of doing things not only
reflect choices made within the framework of
established socio-cultural systems, but actively
partake in the development of individual be-
haviour. We may thus say that style is a source of
power which encodes the range of immediate
behavioural possibilities.
If ways of doing things vary through space and
time, we may say that they are amenable to spatial
analysis. Precisely because of this, material items
also act as symbols of the times. By virtue of their
creation within specific socio-cultural contexts,
material items can thus be used to investigate
spatio-temporal order in the social and cultural
world.
Conventions are inherently hegemonic systems
of communication, by definition amenable to
duplication (self-reproduction). By definition
also, they articulate a normative process enacted
by people differentially distributed through
space. As such, the spatio-temporal distribution
of specific conventions is linked to the nature of
social relations and territorial networks, and the
presence of particular stylistic conventions
facilitates information exchange by creating
common symbolic structures through which in-
formation can be shared (Wobst, 1977). Accord-
ing to Franklin (1986), in some cases such
conventions are explicit symbols of identity, as
with flags, national anthems and the like. In the
majority of cases, however, conventional be-
haviour is learned and practiced not as part of an
overt attempt to create an identity, but because
the range of learned behaviour is limited, and
therefore patterned by those limitations. Because
of this, social conventions have an intrinsic force
that guide people towards a set of potential future
actions.
Secondly, people also make behavioural
decisions. Consequently, human praxis is closely
intertwined with social mechanics, which include
the way that social systems are organised and the
politics of decision making. Change and stability
involve decisions made within the context of
established convention, social hierarchies and the
interplay of various interest groups. They need
not be directed towards food production or
towards any other commodity, let alone towards
increasing productive efficiency. This issue also
highlights the inadequacies of many previous
models of change, such as those of Binford
(1983), who argues that the change from hunting
and gathering to agriculture in the Old World was
geared towards the increasing of food production
in the face of environmental stress: ' ... ifagricul-
ture developed in some way out of the practices
of non-agricultural people, then it seems
reasonable to suppose that it arose to solve a
problem that some ofthem werefacing. What on
earth could that problem be? Surely it was en-
vironmental, because the problems of food
procurementfor hunters and gatherers must be a
by-product ofthe dynamics ofthe environment in
interaction with man' (Binford, 1983: 199).
Binford identified food and environment as the
operative variables. Among other things (see fol-
lowing discussion), we would stress his 'some of
them\ which focuses on the social asymmetry of
the immediate historical circumstances.
Economic endeavours and decision-making only
exist within the context of wider power relations.
Given that a social system's structure helps to
define the distribution of power, it thus follows
that structural changes in a social system may
affect its economic framework by altering the
power relations (Hodder, 1986a; 1986b; Ingold,
1980, 1991). For this reason, and in the spirit of
Thomas (1981: 171) and others (e.g. Ingold,
1980), treating socio-cultural change as an
epiphenomenon of economic change fails to con-
sider the internal dynamics of strategies
employed. For example, Ingold (1980) has ar-
gued that the dynamics of reindeer herding, and
other subsistence practices, among the Saami can
only be understood by consideration of social
practice, which involves sharing and accumula-
tion, and production for subsistence purposes and
the market. All of these are essentially linked to
the way social systems are organised — to the
dynamics of their social relations. These factors
are not, however, independent of a region's ecol-
ogy. As Ingold (1980: 7) notes: ' ... the properties
of a cultural system, including its technological
component, are not autonomous, but are derived
from a combination of underlying social and
ecological conditions* .
As such, we should not but expect complex
spatio-temporal patterns, for change involves in-
teracting individuals and groups, each of which
employ a broad range of practices through the
course of their lives. Hence a change in settlement
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strategies does not necessarily mean that an old
strategy will be abandoned. Nor does it mean that
a new strategy will be expressed in all ar-
chaeological contexts. Rather, any given ar-
chaeological context may only contain the
remains of a narrow sub-set of the full be-
havioural range. Some of these new behavioural
modes may not register in the archaeological
record as significant departures from previous
strategies. This does not necessarily mean that
systemic changes have not taken place, but may
simply imply that our sampling procedures have
not given due attention to this issue. This is a
problem inherent to sampling in archaeology as
a whole, for when compared to the life-spans of
individuals, the discipline is inherently con-
cerned with relatively broad-scaled tem-
poralities. The temporal trends that will be
observed in the following pages should thus be
interpreted within this context; that is, they
should be treated as general models ofchange and
stability, rather than as fine-grained tem-
poralities.
New strategies articulate with established con-
ventions. Through time, any of these may be
differentially modified. Because of the dynamic
nature of social life, fields of experience are con-
tinuously established, becoming (emerging) from
immediate historical precedents. To better under-
stand this process, we must enquire into social
structure and the politics of social and economic
organisation, for it is here that power relations are
perhaps best represented. It is by investigating
these relations that important information on the
forces which have directed change through the
course of prehistory may be revealed.
Style and Context in Social Systems
Like Hodder (1986a, 1986b), we view ar-
chaeology as a step towards the construction of
prehistories, as essentially searching for patterns
in the material record. Such patterns are viewed
as being constituted meaningfully, in the sense
that they are not random but a function of struc-
tured behaviour. People behave in socially and
culturally circumscribed ways, but because such
conventions are not so much rigid formats of
behaviour as fields of familiarity, their material
outcomes may be difficult to characterise.
As Smith (1992a: 29) notes: ' ... in theory,
artists can depict anything they wish, but they
don'f . This is an important starting point for this
work. Following Sackett (1977: 370), it is as-
sumed that 'form is an index to history' , in that
behaviour is encoded by socio-cultural conven-
tion. The range of possible ways people can be-
have with respect to any aspect of life is incon-
ceivably large, restricted only by immediate
historical choices made impossible or unlikely by
historical conditions (viz the Law of Negation of
Negation [cf. Bochenski, 1963; Sartre, 1968]).
Hence Sackett (1977: 370) writes that: ' ... the
material culture ofany given society exploits only
afew narrowly selected ranges ofthe enormously
broad spectrum offormal possibilities that are
potentially open to it. In short, there are invariab-
ly alternate means ofachieving the same end and
a society tends to 'choose ' but one of them; and
since the potential range of equally valid and
feasible options is so great, chance alone dictates
that the precise choice made in one society is
extremely unlikely to be made in another, unre-
lated society
1
.
We begin by treating rock art as being in-
fluenced by socio-cultural convention, which
means that by analysing the distributions of rock
art conventions through time and space, we are
investigating continuities and discontinuities in
material behaviour. Where conventions are rela-
tively homogeneously patterned across space, it
is assumed that a continuity exists in social prac-
tice; the presence of contiguous traits implies
some form of interaction between individuals or
groups across space. In contrast, dissimilar traits
are treated as signifying some form of discon-
tinuity in materia] behaviour. The latter specifi-
cally indicates that people behaved differently
with respect to that particular material item, but
not necessarily with respect to other things. This
implies a discontinuity in a specified field, or
context, of action. For example, differences in the
way people dress means that there is a discon-
tinuity in contexts of dress, but not necessarily of
any other factor, such as language, eating habits,
hair-styles and so forth (or even in other contexts
of dress). We are not talking about 'peoples' in a
culture-historical sense, but about specific prac-
tices. Documented cases of continuity and dis-
continuity in the distribution of rock art
conventions have implications for the spread of
conventions across space and through time,
which in turn is directly related to contexts of
information exchange and inter-regional be-
haviour.
The conventions used in creating and using
material items are often referred to in terms of
style (S. Binford, 1968; Conkey, 1978, 1989,
1990; Davis, 1990; Sackett, 1977, 1982;
Wiessner, 1983; Wobst, 1977). However, style is
a broad term which refers to combinations of
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particular conventions (e.g. patterns of line,
colour, design elements and so forth), such as in
McCarthy's (1968: 125) definition of style as ' ...
the total design or pattern of a figure* . Such
concepts are analytically combersome, and do
not encourage investigations of definable spa-
tial/temporal continuities and change. Because of
this, our own analysis will focus more on the
distributions of specific conventions, rather than
on broad styles.
There have been many definitions of style
offered in the literature during the past thirty
years especially, and we will not attempt to
review these here as they are, in the main, of little
relevence to this work. Furthermore, we do not
view the various definitions as conflicting, for
they largely address different aspects of the con-
cept, such as those that concentrate on the role of
style in effecting communication and interaction
in harsh environments (Gamble, 1982), its active
participation in creating and reproducing social
formats of behaviour (Hodder, 1981, 1986a) and
its role in information exchange, social com-
munication and negotiation (Wobst, 1977). An
important set of assumptions (generally common
to the above definitions of style) will nevertheless
be made here. These assumptions include:
1, social interaction is patterned, in the sense
that for any context of interaction, social sets are
involved. Such sets can take a very large number
of potential formats, such as age sets, friendships,
clans, sports clubs and so forth;
2, following (1), behaviour becomes contex-
tualised;
3, social interaction, and human actions in
general, involve material properties. Because of
the patterned nature of behaviour, matter also
becomes patterned; and
4, any given social practice involves an inter-
action of a very large number of contexts. Partly
because of this, the social correlates of material
patterns are usually ambiguous.
Because of the above issues, Conkey (1990: 15)
has argued that the distributions of styles should
not be treated as representing the distributions of
social groups or cultures, but implies 'that what
style can tell us about is not culture or groupsper
se, but the contexts in which group or other
social/cultural phenomena are mobilized as
process
1 (see also Conkey, 1989: 119; Hodder,
1978, 1981, 1987). Such contexts are ar-
chaeologically ambiguous. They can, for ex-
ample, relate to clan affiliation, language groups
or tribal membership, all of which consist of
formal and exclusive sets of social actors. An
example of such contexts occurs amongst the
Dhuwa and Yirritja moieties of eastern Arnhem
Land (Morphy, 1977, 1991). Here, individuals of
a given moiety share common rights in various
social practices, such as ritual roles, dances and
painting designs (see also Keen, 1977). As Smith,
quoting Morphy (1977: 182) notes: * ... clans
belonging to the Yirritja moiety all own variants
of a basic diamond pattern [in bark paintings],
while those of the Dhuwa moiety own various
design combinations of a square and a set of
opposed curved lines ... these designs simul-
taneously serve to differentiate groups in terms of
their rights to particular tracts of country.'
(Smith, 1992a: 33).
Such formal, structural contexts of social inter-
action, however, do not constitute the full array
of patterned social behaviours. Our ultimate con-
cerns are not so much with formal structures per
se, but with the way in which praxis has been
structured in the process of social interaction.
This is what we mean by the 'structure' of social
behaviour. These issues cross-cut formal struc-
tural concerns, while, at the same time, including
them. By this we mean that while formal social
structures are involved in the creation of pat-
terned social behaviour, other factors also come
into play. It is, in part, because of this thatwe refer
to the archaeological record as ambiguous when
it comes to its social contextual correlates. An
example of this issue is presented by Thomson,
who notes that among Aboriginal groups in Cape
York Peninsula, ' ... where the territory occupied
by a tribe was extensive, the clans at one side of
the tribal territory frequently had more in com-
mon with the clans of neighbouring tribes than
with those oftheir own tribe situated on the other
side of the territory.'' (Thomson, 1972: 1).
This point is extremely important for the con-
cerns of this work, as it highlights the fact that
patterned behaviour cannot be treated solely in
terms of formal groups (e.g. clans, tribes, lan-
guages), but also needs to consider less formal
relationships. Proximity of individuals and
groups may thus relate to spatial dimensions or to
a potentially infinite number of social or cultural
relations. For instance, it may involve
friendships, which may be more appropriately
treated in terms of inter-personal interaction than
in terms of formal social sets such as age-mates
or clans. The significance of this is that such
interactions can cross-cut formal social boun-
daries, and therefore need not reflect them.
As with Conkey (1978, 1989, 1990), Gamble
(1982, 1986) and others (e.g. Hodder, 1986a), we
370 MEMOIRS OFTHE QUEENSLAND MUSEUM
FIG. 1. Menngen (white cockatoos) from the Victoria
River region, Northern Territory.
will be concerned with investigating patterned
behaviour through space and time, and not about
formal social structures or formal groups such as
clans, tribes and the like. It is praxis (human
action) that is at stake, and not groups as such. By
investigating the distribution of material forms
(e.g. rock art conventions, stone artefact types
and technologies), we are enquiring into be-
havioural conventions operating within varied
socio-cultural contexts. By investigating con-
tinuities and discontinuities in the spatio-tem-
poral distribution of these conventions, we are
also addressing change and continuity in those
contexts.
On Form and Meaning
It is important to note here that our approach is,
in the First instance, an archaeological one. In
investigating the distribution of artistic conven-
tions through time and space, we follow Maynard
(e.g. 1 976) in comparing and contrasting specific
traits ofthe material record. As such, an important
component of our work is pattern recognition.
Our analysis does not involve any assumptions
concerning the original meanings of the rock art
held by its creators, nor by its subsequent users.
In this, we differ radically from Layton (1992),
who has recently argued that the analysis of
prehistoric Australian rock art can be undertaken
within an anthropological framework that invol-
ves attributing meaning to the art. Our reasons for
not following such an approach involve three
major components:
1, meanings change through time (Frost et alM
1992);
2, meanings change through the context of in-
teraction (David & Flood, 1991; Flood et al.,
1992); and
3, designs can be multivocal or multivalent
(Munn, 1973), That is, their meanings may be
ambiguous in that they can have multiple mean-
ings at the same time or under different contexts.
Although Munn (1973) argued such a case for
non-figurative Warlpiri art, a similar situation for
Wardaman figurative art has recently been docu-
mented (David & Flood, 1991 ; Flood et al. t 1992;
Frost et al., 1992; Merlan, 1989a; see also Ardnt,
1962).
Because of these issues, our reference to the
formal attributes of rock images are purely labels
of form, identified from our own perspective. For
instance, reference to 'dog' paintings merely im-
plies that, by virtue of specific design traits, the
image looks to us like a dog. We do not claim to
know why the image of a dog may have been
painted on a wall. It is possible that the artist
indeed meant to represent a dog in painting, but
it is equally possible that the image of a dog was
a metaphor for something else. It is hence highly
possible that a painting with formal resemblances
to a dog, for instance, was in fact a depiction of
an object which is to us totally unrelated. An
example of this involves the Wardaman of the
Northern Territory, who commonly use
anthropomorphic images to depict the identities
of the Dreaming beings belonging to a particular
landscape. For instance, in what is identified as
peewee (magpie-lark) country (gulirida), Dream-
ing figures identified as peewees by the War-
daman are depicted in painting as anthropomorphs.
Similarly, white cockatoo (menngen), hawk
(gornbu) and other Dreaming beings are also
depicted in human shape (Fig. 1) (David et al.,
1990b). This issue has been discussed more ex-
tensively elsewhere (David & Flood, 1991; Frost
etal., 1992; see also Merlan, 1989a). In this sense,
a particular form may not merely be a metaphor
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for something else, but may be multivocal. That
is, it may have multiple meanings at the same
time or under changing contexts of interpretation
(cf. Munn, 1970). This issue may also highlight
the ambiguity of conceptional systems to outside
observers, for the relationship between humans
and other things (such as, for example, white
cockatoos) may be different in the Dreaming and
in Western ontologies. Therefore, it is not only
the material representations of things (e.g. in
paintings) that may be prone to metaphorical
manipulation, but the meaning system itself may
be ambiguous if viewed through a different on-
tological framework. In this sense, a search for
original meanings would necessitate a recovery
ofthe artist' s metaphysical reality, since to under-
stand the original meaning(s) of a particular
painting would necessitate situating that depic-
tion in the artist's world-view, itself constituted
and constituting a whole world of symbols, sets
and representations. In short, the present study is
not concerned with emic meanings, nor with emic
systems of classification, but with the system of
forms which people have used in making marks
on cave walls in the course of north Queensland's
prehistoric past.
For this reason, Clegg ( 1 978) has suggested that
an exclamation mark (!) be used to precede for-
mal terms such as dog (e.g. !dog). We have not
followed this convention, however, as it is felt
that it is sufficient for us to state the nature of our
approach. Although we follow Hodder (e.g.
1 986a) in assuming that the archaeological record
is meaningfully constituted, as Conkey (1990:
11) notes, 'to view rock art conventions as mean-
ing-bearing does not mean that they are neces-
sarily messaging. Rather, it is implied that social
conventions, such as rock art 'styles', have only
thepotential to be received as messages' . It is this
potential which, as discussed above, gives
material items their power to participate in social
production, reproduction and negotiation.
SOUTHEAST CAPE YORK
PENINSULA
Cape York is Australia's largest peninsula, jut-
ting north of latitude 17°30'S and forming the
northeastern extremity of the mainland.
Throughout this work, the terms 'Cape York
Peninsula', 'Cape York', 'north Queensland' and
'the Peninsula' will be used interchangeably
herein, as is common practice. This is not
withstanding the fact that 'Cape York' is also the
proper name for the protruding tip of the Penin-
sula. To the north, it is separated from Papua New
Guinea by Torres Strait, which forms a cultural
and natural corridor between the two major land
masses (Walker, 1 972). The Peninsula is environ-
mentally diverse, containing a broad range of
landforms such as low-lying sand plains,
plateaux, rainforests, mangroves and dissected
gorges. It is a region rich in biodiversity and
varied in geomorphology.
The Peninsula has been defined in various ways
by different authors. The most widely employed
definition is that of Stanton & Morgan (1977),
who characterised the region as a biogeographic
zone containing relatively bounded geological
and faunal systems within 'forest communities,
with the southern boundary defined by the
southern limits of stringybark (Eucalyptus
tetrodonta)^br^/. Most of Cape York Peninsula
receives greater than 1000mm rainfall per
annum and is subject to a strong and regular
seasonal influence'' (Stanton & Morgan, 1977: 2).
However, we have not followed this definition
here, as it excludes much of the southern parts of
the peninsula proper (as defined geographically).
The region chosen for the current study is the
southeastern corner ofCape York Peninsula (Fig.
2). For the purposes of this study, it is defined as
the area bounded to the north and south by
latitudes 14°00'S and 17°30'S, and to the west
and east by longitudes 143°00'E and 146°00'E
respectively. Like the Peninsula in general, it is a
diverse landscape. To the east it includes the
coastal zone and its offshore islands, and to the
west it bisects the Peninsula longitudinally. The
reasons for defining the study region in this way
are largely heuristic, as it includes a large number
of closely-spaced research projects, from Prin-
cess Charlotte Bay and the Flinders Island group
in the north, to Ootan in the south (see below). As
such a concentration of relatively detailed ar-
chaeological data is contained within — and
covers most of— the study region. This near-con-
tinuous data base links-up with Morwood's
(1990b, 1992; Morwood & Godwin, n.d.) work
in the Upper Flinders River catchment to the
immediate south, and with the Central
Queensland Highlands further to the south again
(Morwood, 1979). Combining the various data
sets available from southeast Cape York Penin-
sula affords us a window into the prehistoric past
of one well-defined section of Australia, and
enables a detailed investigation of diachronic
trends for the region's prehistory.
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FIG. 2. The study region in northern Queensland.
The southeast Cape York natural land systems
are in many ways a microcosm of the broader
peninsula. Their comparability stems largely
from their similar division into a number of sub-
parrallel longitudinal geomorphic and
biogeographic belts. The low reliefof the western
landscape merges eastwards with the gentle
western slopes of the Great Dividing Range. The
latter is not so much a continuous range as an
aggregation of hills, tablelands, gorges and low-
lying areas, forming the watershed between the
Gulf of Carpentaria to the west and the Coral Sea
to the east. These uplands consist principally of
Cainozoic basalt flows and pyroclasts often
referred to as the Atherton Tablelands. Immedi-
ately north and west of Cooktown, a synclinal
depression known as the Laura Basin extends to
Princess Charlotte Bay, and is flanked by massive
quartzose and glauconitic sandstone, siltstone
and conglomerate outcrops of the Battle Camp
Formation. This is the location of the famed
Laura sandstones. To the immediate north,
localised volcanics, such as those occurring along
Cape Melville and in the Coen Inlier, occur main-
ly in dispersed patches as an extension of the
Great Dividing Range. To the east, the Great
Divide falls steeply in elevation, flanking narrow
coastal plains (Canoizoic alluvium) (Common-
wealth Department of National Development and
the Queensland Department of Industrial
Development, 1971). Vegetation communities
vary considerably with geological and
topographic conditions; mangroves and rain-
forests dominate along the coast and on the east-
ern and upper slopes of the Great Divide,
changing rapidly to dry sclerophyll woodlands to
the west.
Within this generalised east-west trend exist
localised and specialised landforms. One such
land system is the limestone belt located along the
western slopes of the Great Dividing Range,
towards the southern end of the Peninsula. The
limestone belt is surrounded by endemic,
deciduous vegetation known as microphyll vine
thickets (Fig. 3).
As with geomorphology and biogeography,
Cape York Peninsula exhibits a range of climatic
regimes. The interaction of two major pressure
systems dominates the present climate in north-
ern Queensland. The sub-tropical high pressure
belt, made up of anti-cyclonic cells, and from
which the southeast trade winds emanate, is an
important influence during the dry season (May-
October). During the wet season (November-
April) this is replaced by the Inter-Tropical
Convergence Zone (ITCZ), which in emerging
from oceanic air masses picks up moisture that is
precipitated over the Great Divide through
orographic uplift. These summer monsoons, with
their moist, unstable maritime conditions and
high oceanic temperatures, are conducive to the
development of regular precipitation. Such con-
ditions are also favourable to the development of
tropical cyclones, which are erratic but dramatic
rain-bearing events producing high quantities of
precipitation in rapid bursts. Rainfall throughout
the region is therefore highly seasonal, with
heavy rains during the wet season and low rainfall
during the rest of the year. These rains are rela-
tively predictable annual occurrences, although
their precise timing can vary. Mean maximum
temperatures of up to 35°C are associated with
the wet season months, while during the dry
season they are some 10°C lower. Both the west
and east flowing streams have high discharge
during the wet season, but many are reduced to
intermittent waterholes or completely dry-up
during the dry season.
PALAEOENVIRONMENTS
Palaeoenvironmental reconstructions for
southeast Cape York Peninsula rely, to a large
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degree, on research undertaken in other parts of
northern Australia. Eight such sources of infor-
mation are available.
Simulation Studies
In 1972, Nix & Kalma published their simula-
tion study on north Queensland's palaeoenviron-
ments. Their study was based on postulated
changes in air temperature, precipitation and
vapour pressures associated with established
glacio-eustatic trends. Their model covers the last
22,000 years (Table 1).
The implications of Nix & Raima's simulation
work are that arid conditions can be expected
from around 22,000 years ago to the end of the
Pleistocene. Surface water during that time would
not have been as common as today, resulting in a
slight shift northwards and eastwards of arid-
adapted taxa. Much of the study region was
probably covered by low open woodland during
this time, and there may have been a lower diver-
sity of taxa than at present.
During the early Holocenc, arid-adapted taxa
retreated south and inland, and 'the rivers in
northern Australia would have a more sustained
dry season flow and galleryforests ... would be
welldeveloped (Nix & Kalma, 1972: 87). Wood-
land became dominant, although open and even
closed forests developed in many localities.
The last 3,000 years witnessed a slight reduc-
tion in the availability of surface water (that is, an
effective drying) and a return ofsome open forest
communities, although woodland continues to be
dominant
Sea Levels
A number of studies have been undertaken on
changes in sea levels in north and central
Queensland (Hopley, 1983;Chappelletal., 1983;
cf. David, 1987: 31-32; see also Woodroffeetal,
1988). Six major trends, covering the last 1 1,000
years, have been identified:
1, by around 1 1,000BP, the GulfofCarpentaria
was flooded by marine transgressions;
2, much of the eastern continental shelf was
exposed before c.8,500BP;
3, the Torres Strait land bridge was severed by
around 8,000BP;
4, the eastern continental shelf was flooded to
present levels between 7,000 and 5,0OOBP;
5, sea levels were gradually falling during the
latter parts of the Holocene, although there was a
very slight emergence between 6,000 and
3,000BP; and
FIG. 3. Southeast Cape York Peninsula, geology (after
Day et al., 1983). Red = volcanics & metamorphics;
green = limestone; blue = sandstone.
6, much of the eastern continental shelf ex-
perienced reef growth and the formation of
micro-atolls by around 5,000 to 4,000BP.
Cooler ocean currents during the last glacial
maximum (c.22,000-17,000BP) led to decreased
atmospheric moisture, decreased convection,
drier winds and, consequently, decreased levels
of precipitation. Levels of atmospheric humidity
and precipitation increased with the initial flood-
ing of the Gulf of Carpentaria c.l 1.000BP, but it
was not until c.8,000BP that warm ocean currents
flowed across Torres Strait, amplifying existing
climatic trends.
Much of the eastern Australian continental
shelf was exposed before c.8,000BP, protecting
modern-day coastal regions from high energy
storm activities. A rapid submergence of the land
after that time created a 'high-energy window*
(Neumann, 1972, quoted in Hopley, 1983), sub-
jecting the newly-flooded continental shelf to
increasing convection and other oceanic storm
processes. Micro-atoll and outer reef formation
after 5,000-3,OOOBP once again protected the east
coast from high energy events, closing the high
energy window to give us the present climatic
regime. The period of relatively high sea levels,
from c.6,000 to 3,000BP, can be expected to have
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been relatively wet, as convection would have
been most active at that time.
Oxygen Isotopes
18 isotopes are of greater mass than 16
isotopes. Therefore, the former are more abun-
dant in water during periods of low sea levels, as
I6
atoms are preferentially evaporated. By in-
vestigating the proportions of 16 and I8 atoms
preserved in the uplifted coral reefs of the Huon
Peninsula (Papua New Guinea), Aharon (1983)
was able to identify a number of important chan-
ges in late Quaternary temperatures. In particular,
he argued that: * ... relatively rapidfluctuations
in the average annual temperatures are recorded
between 53 to 37KA, with a maximum cooling of
-6°C below present during a marine regression
of 43KA. However, surface ocean temperature
was only 2.6°C below present prior to the last
glacial maximum, during the briefmarine trans-
gression at 28.5KA: (Aharon, 1983:4).
Cheniers
Cheniers are coastal ridge formations that form
through the accumulation ofshell-bed and coastal
sediments during high-energy storm events. The
episodic character of chenier-building events is
due to an interplay of sea level changes, coastal
and nearshore changes in sediment budgets, and
degree and intensity of storm activity. Chappell
(1982) and Chappell etal. (1983) investigated the
history of chenier formation at Princess Charlotte
Bay and on a series of islands in north
Queensland. They noted that at Princess Char-
lotte Bay ' ... ridge building has occurred at
rather a constant rate over the last 2000 years.
There are 12 or 13 ridges in the interval 1000 to
2000 years BP and 11 or 12 ridges in the interval
to 1000 years BP. Figuresfor the period prior
to 2000 years BP are not comparable, as
progradation rates were much slower.'' (Chap-
pell etal., 1983: 232).
After close examination of the numbers of
storm ridges formed in each 500 year interval at
Princess Charlotte Bay and other parts of north
Queensland, they concluded that: 'There is no
indication that ridge building was exceptionally
high or low in any 500-year interval. This set of
data does not suggest any significant temporal
variation of storminess ... . There is yet no
evidence for changes in storminess in the last
4000 years and perhaps the last 6000 years ....
There is no evidence to hand that might indicate
climatic change in the same period. 1 (Chappell et
al., 1983: 233).
Lake Levels
Geomorphological investigations at Lake
Woods (Northern Territory) and Lake Gregory
(northern Western Australia) indicate that the
lakes were larger than present before c.26,0OOBP
(Bowler, 1983). Bowler (1983) argued that the
sizes of the lakes indicate that effective precipita-
tion at that time was some five times as great as
today's. Greater rainfall during the lake full stage
indicates a humid expansion around 28,000-
26,000BP, and this is probably best explained by
increases in summer rainfall at that time. The
lakes then began to contract before 25,000 years
ago. The development of longitudinal dunes on
the exposed floor ofLake Gregory is evident after
c.25,000BP, indicating the advent of arid condi-
tions. Environmental conditions at this time were
more arid than they are today.
Pollen Analyses
Most of the pollen records published from
northern Australia come from Kershaw's (1970,
1971, 1974, 1975a, 1975b, 1993) studies near the
Atherton Tablelands and on the edge of the con-
tinental shelf immediately to the east. His work
at Lake Euramoo, Quincan Crater, Bromfield
Swamp, Lynch's Crater and Strenekoff s Crater
and the ODP site 820 has revealed a series of
pollen sequences spanning the last 190,000 years.
Environmental conditions during the last 60,000
years on the Atherton Tablelands are summarised
in Table 2.
It is to be noted, however, that the Atherton
Tablelands are climatically a very sensitive
region. They are situated only 25km to the west
of the coastline, and therefore directly affected by
orographic processes. The area is exposed to
oceanic winds, and it may be particularly respon-
sive to minor changes in temperatures and
precipitation due to its high elevation. Conse-
quently, while the pattern of change observed for
the area may be more broadly applicable, their
intensities may not be. Indeed, recent palynologi-
cal investigations in the Laura region indicate that
environmental change may not have been as great
as on the Atherton Tablelands (Stephens, 1990;
Stephens & Head, 1992).
Other
Palaeoenvironmental data have been obtained
from two other sources. Galloway et al. (1970)
noted that dunefields at Cape Flannery were
formed during the early Holocene or slightly
earlier. They concluded that their southeast orien-
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tation suggested an essential continuity in
predominant wind directions since that time.
The second source concerns the sediment his-
tory of Colless Creek rockshelter (Hiscock,
1984a, 1984b, 1985; Hughes, 1983). Two major
stratigraphic units were recognised within the
deposits, one spanning the last 18,000 years (Unit
A), and the other (Unit B) dating to earlier times.
Hughes (1983) concluded from his analysis of the
sediments that the period before 18,000BP wit-
nessed wetter conditions than today, while the
last 18,000 years were considerably drier than
before. This chronological framework is coarse-
grained, and does not address fluctuating rainfall
patterns during each period of time.
PALAEOENVIRONMENTS: SUMMARY
In spite of minor differences in timing, there
appears to have been a number of consistent
trends in the nature of climatic change across
northern Australia. The greatest uncertainty oc-
curs for the period before 22,000BP, whereas
palaeoclimatic reconstructions for the last 10,000
years are the most secure. In synthesising the
various sources of palaeoclimatic information,
we have identified six major climatic periods forthe
last 40,000 years of north Queensland prehistory:
40,000-38,000BP. This was a relatively wet
phase, although both absolute and relative rainfall
levels were probably lower than they are today;
38,000-25,OOOBP. Temperatures were low, but
increased slightly from c.36,000 to 30,000BP,
then decreased to their lowest value sometime
after 25,000BP. Rainfall levels were decreasing
throughout this period in north Queensland,
whereas in northern Western Australia and the
Northern Territory low precipitation was
restricted to the period after 25,000BP. This may
have been due to the differential effects of the
eastern and northern continental shelves on the
two regions;
25,000- 17,000BP. This is the last glacial max-
imum, and is characterised by decreases in sea
levels, temperatures, and effective precipitation;
17,000-8500BP. Effective and absolute
precipitation was low. This was probably caused
by a combination of cooler temperatures
(decreased evaporation), exposed continental
shelves (drier air masses), decreased oceanic
temperatures (decreased convection), and a
severence of warm oceanic currents from north-
ern Australia (decreased convection). After the
height of the glacial maximum, around 17,000BP,
these conditions were slowly reversed. By
c.8,500BP, both effective and absolute precipita-
tion had increased to levels higher than today's;
temperatures were probably similar to today's;
8,500-3,000BP. This was a period of high rain-
fall and high temperatures. This was partly due to
an opening-up of the northern and eastern con-
tinental shelves, the creation of an eastern high-
energy window, the presence of convection as a
result of warm ocean currents, increased air and
oceanic temperatures and higher sea levels.
Around 6,000 to 5,000 years ago, sea levels were
similar to today's (and possibly slightly higher),
and micro-atoll and reef formations began to
appear. The latter closed the high-energy win-
dow, slightly decreasing rainfall, and thus effec-
tive precipitation also;
3,000BP-present. Following a lowering of ab-
solute and effective levels of precipitation around
3,000 years ago, northern Australia attained its
present climatic regime. There is no evidence for
major climatic changes since that time.
THE EXCAVATIONS
INVESTIGATING TEMPORAL
TRENDS IN SOUTHEAST CAPE
YORK PENINSULA
In this section we will investigate temporal
archaeological trends (patterns of change and
stability) in southeast Cape York Peninsula. In
doing so, we will ask a number of questions of
each site and subregion investigated:
1, What is the nature and timing of typological
change in the stone artefact industries excavated
from each site, subregion and the region as a
whole?
2, Are there changes in the numbers of sites
used in any given subregion through time?
3, Are there changes in deposition rates of
cultural materials and sediments from each site
through time? and
4, What is the antiquity of the rock art present
in the excavated sites?
Question 4 will be addressed in the next section
(The Rock Art), along with a discussion of spatial
trends in the region's rock art.
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In addressing these questions, we will focus on
three general issues:
1
,
Are the various changes documented through
time at each site and subregion contemporaneous
(e.g. changes in stone tool types and in general
cultural deposition rates)?
2, Are there spatio-temporal patterns to these
changes?
3, Are these changes directional? By direction-
al, we wish to infer neither pre-determination nor
causation (as Bird & Frankel [1991] accused
Lourandos [1983] of attempting). Rather, direc-
tional changes are those that take place along a
definable trajectory during a specified period of
time. Hypothetical examples of such changes may
be a continued increase in the mean length of
working edges relative to stone artefact weights,
or the decreasing use of a particular type of raw
material through time.
METHODOLOGY
In asking the above questions, two separate data
sets have been used:
1, results from excavations undertaken by one
of us (BD) specifically for the purposes of this
research; and
2, results from excavations undertaken inde-
pendently of this work (mainly by other researchers).
In ordering this large database, we present site
reports in two major groups, beginning with our
own excavations, and followed by those of others.
Taken together, these studies have enabled an ex-
amination of temporal trends at site, subregional
and regional scales for north Queensland. A glos-
sary of terms used is presented in Appendix A.
Question 1: The Nature and Timing of
Typological Changes in Stone Artefacts
An investigation of typological changes in the
stone artefacts of individual sites is geared
towards an investigation of change and stability
in the way stone use and manufacture have been
influenced by social and cultural conventions.
The antiquity of stone artefact types is inves-
tigated by identifying their first appearance
within individual sites. Individual sequences are
then compared and contrasted at subregional and
regional scales to determine whether or not
spatio-temporal trends are present. In doing so,
we stress that archaeological chronologies, by
their relative coarseness, may not be sufficiently
fine grained to allow the documentation of dif-
ferences in the timing of new traits between
neighbouring subregions.
Question 2: Changes in the Numbers of
Sites Used Through Time
In asking whether or not there have been chan-
ges in the numbers of sites used through time, we
have documented the number of dated sites oc-
cupied within the region at any point in time. The
number of sites occupied through time addresses
issues dealing with either changes in the intensity
ofuse of a region, or in the way the landscape was
utilised. The latter need not be related to overall
population increases or decreases (contra the ap-
proach taken by Beaton [1985, 1990]). In either
case, a change in land use is implied. Note, how-
ever, that previous authors have investigated this
issue in a variety of ways. For example, Bird &
Frankel (1991) used the total number of reported
radiocarbon dates from excavated sites to deter-
mine changes in the intensity of occupation of the
Victorian southwest, whereas Flood et al. (1987)
analysed the numbers of sites occupied at dif-
ferent points in time to address similar issues for
the Southern Australian Uplands.
Question 3: Deposition Rates of Cultural
Materials and Sediments
In order to address issues relating to site use, we
have attempted to estimate the deposition rates of
cultural materials and sediments within in-
dividual sites. In order to do this, we have often
used depth-age curves to estimate the antiquity of
individual analytical units, such as spits or layers.
In doing so, however, it is important to note that
such estimated ages should not be treated as 'true'
dates, but as hypothetical ages that may be useful
in investigating gross temporal trends. They have
been interpolated from depth-age curves, follow-
ing the method outlined by Hughes & Djohadze
(1980). They should not be taken literally as
reflecting synchronic values but, rather, as useful
in an investigation of diachronic trends. Because
of this, interpolated ages will be differentiated
from radiocarbon dates throughout this work by
placing the former in italics (e.g. 1,000BP). None
of the radiocarbon determinations presented here
are calibrated dates (because many go beyond the
limits of calibration).
Why Depth-Age Curves are Used: Converting
the Raw Data into Temporal Data. There have
been numerous research projects undertaken in
southeast Cape York Peninsula during the last 15
years. These have taken place in diverse
landscapes and by numerous researchers. Conse-
quently, much of the previously published data,
as well as the results ofour own excavations, have
had to be standardised so as to be able to compare
ROCK ART AND REGIONALISATION IN N. QLD. PREHISTORY 377
ti -
TIME
actual
mean
actual
• c mean
B
RATE
FIG. 4. A critical step in the calculation of interpolated ages is that sedimentation rates between two radiocarbon
dates have been averaged-out. Diagrams A-C demonstrate three possible scenarios that may give rise to a mean
sedimentation rate between two radiocarbon dates. A, significantly fluctuating rates are averaged-out; B, periods
of low and high sedimentation rates are separated by one or more depositional hiatuses; C, regular deposition
rates realistically reflect mean rates.
and contrast the various site and subregional data-
bases.
Most of the site reports available include a num-
ber of radiocarbon dates and tables documenting
the numbers and/or weights of cultural materials
excavated in each spit and/or layer. In some cases
(e.g. Rood & Horsfall, 1986), the original site
reports claimed to have identified particular
trends in the deposition rates of cultural materials,
by reference to the amounts of cultural materials
recovered from various spits or layers. Spits and
layers, however, do not necessarily cover equal
spans of time. Consequently, such comparisons
may not have been justified. Because of this, in
the following chapters we have attempted to re-
analyse many of the trends presented previously
by individual authors for sites in southeast Cape
York Peninsula. This was done by converting the
raw data from individual spits or layers into
deposition rates (that is, amounts of material
deposited per unit of time).
Depth-Age Curves. Depth-age curves were first
used in Australia by Hughes & Djohadze (1980)
and Hughes & Lampert (1982) in order to inves-
tigate sedimentation and cultural deposition rates
in caves and rockshelters. They argued that 'by
using depth-age curves, units covering a given
lime-span can be defined that allow rates of ac-
cumulation of the components of the deposit, for
example sediment, stone artefacts and shell, to be
calculated (Hughes & Djohadze, 1980: 20). These
estimates were only attempted after a thorough
examination of the sediments and stratigraphy of
the site. As Hughes & Djohadze (1980: 20) fur-
ther noted: ' ... where ...a stratigraphic change
is thought not to represent a hiatus in deposition
its age can be estimated with confidence by inter-
polation from a depth-age curve, provided the
dates are relatively closely spaced in depth'
.
When radiocarbon dates are widely spread in age
or depth, the estimated (interpolated) ages of
particular levels between two radiocarbon dates
are less reliable. This is particularly the case when
detailed geomorphological investigations have
not been undertaken.
Calculating Deposition Rates. Maximum and
minimum age estimates can be calculated for any
analytical unit (e.g. a spit) from a depth-age
curve, although the greater the age between two
radiocarbon dates, the greater the potential for the
estimated ages to be in error. The reason for this
is that the joining of each radiocarbon date to
construct a curve implies an averaging of deposi-
tional and erosional rates over the entire duration
of time between two radiocarbon dates, thereby
masking potential hiatuses, lag deposits and the
like (Fig. 4). To lessen this problem, other avail-
able geomorphic evidence, such as sediment
hiatuses and lag deposits, should be taken into
account when using depth-age curves. Because of
this, depth-age curves constructed between two
radiocarbon dates spanning a considerable period
of time may be of limited reliability. This point is
critical to our analysis, as it means that in some
cases (e.g. the Holocene levels at Fern Cave), the
deposition rates calculated should only be treated
as gross estimates, perhaps subject to consider-
able error. For this reason, the resulting patterns
378 MEMOIRS OF THE QUEENSLAND MUSEUM
should be treated as models of change requiring
further investigation. Unfortunately, this problem
cannot be resolved with the evidence available,
and will thus have to await further work in the
region. We will come back to this point at various
times throughout this work.
Once the age of each spit has been estimated, it
is then possible to calculate depositon rates for
various cultural materials from each unit. We
have done this using the following procedure;
1, data from each unit analysed (usually a spit)
were converted to a standard unit of horizontal
space. This standardisation involves converting
all quantifications to m2 . For example, raw data
excavated from a 0.25m2 (50cm x 50cm) square
are multiplied by four (e.g. if four stone artefacts
are excavated from a 50cm x 50cm square, its
artefact density would be 16/m2 ). It is only once
this is done that the raw data can be compared,
for the comparisons will then be based on a
common spatial denominator;
2, depth-age curves were then used to convert
all quantifications to equal units of time. Once the
time span covered by a given unit (a spit or layer)
is estimated, it is possible to convert the raw data
from that unit into quantities of material
deposited over any given unit of time. These are
usually calculated per 100 years. The resultant
quantifications enable us to compare deposition
rates per m" per 100 years for each spit or layer
within a given sequence. For example, if 16 ar-
tefacts/m were recovered from a spit estimated
to cover some 200 years, a deposition rate of 8
artefacts/100 years can be calculated. Note, how-
ever, that these deposition rates have been con-
verted from the raw data. Deposition rates should
not, therefore, be treated as primary data, but as
estimates based on the assumptions and limita-
tions inherent in the construction of depth-age
curves. Because of this, our previous caution
concerning the reliability of age estimates inter-
polated for each analytical unit also applies to the
acceptance of deposition rates. This problem will
only be resolved when large numbers of radiocar-
bon (or other absolute) dates are obtained for each
site, thus enabling us to investigate relatively
fine-grained changes in depositional regimes
with a greater degree of confidence.
DISCUSSION OF DEPOSITION RATES
If we assume that the excavated samples are
representative of the site as a whole, changes in
deposition rates would imply either that a),
people were doing more (increases) or less
(decreases) of the same within a site, without
population sizes changing; b), populations in-
creased or decreased and, as a result, deposited
different amounts of cultural materials to pre-
viously; or c), changes in methods of artefact
production and/or use resulted in changes in the
amounts of materials deposited on the ground
(see below). In each case, a change in social
practice is implied, assuming that post-deposi-
tional taphonomic factors have been taken into
account. To allow for this assumption, wherever
the data are available, taphonomic factors, in-
cluding the effects of dingoes, the re-working of
sediments and so forth, should be taken into ac-
count.
Having said this, it is important to note that a
number of authors have questioned the use of
artefact deposition rates in investigating temporal
trends from the archaeological record. Many ar-
chaeologists (e.g. Flood et al., 1987; McNiven et
al., 1992; Morwood, 1981) employ such rates as
indicators of the relative intensities of site use
through time. But from here there is considerable
methodological variation. Hence Hiscock & Hall
(1988) used total artefact deposition rates at
Bushranger's Cave (southeastern Queensland) to
address such issues. Hughes & Lampert (1982),
on the other hand, employed the deposition rates
of retouched flakes (' implements') to investigate
relative intensities of site use at Burrill Lake,
Currarong and Sassafras. Hughes & Lampert
nevertheless saw a problem, in that changes in the
deposition rates of both implements and other
stone artefacts may simply reflect changes in the
numbers of stone artefacts used per head of
population, rather than changes in occupational
intensities at any given site.
Hiscock (1981) criticised Hughes & Lampert'
s
(1982) use of stone implement, rather than total
artefact, discard rates to indicate gross changes in
the relative intensities of occupation within ar-
chaeological sites. He argued that:
1, changes in implement discard rates will also
be affected by changes in site function;
2, the numbers ofwaste flakes will reflect chan-
ges in site use as much as the numbers of imple-
ments will;
3, if we wish to measure intensity of site use
through artefact numbers we must situate the
lithic component within a broader economic
framework, as shown in other aspects of the ar-
chaeological record (e.g. bone remains and settle-
ment patterns). Hence we must firstly understand
site use and the role the lithic component played
in the occupation of sites;
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4, changes in artefact densities may primarily
reflect changes in raw material use; and
5, we must understand more about depositional
behaviour, that is, the relationship between ar-
tefact manufacture, use and deposition, before
stone artefact numbers can be used as indicators
of relative occupational intensities.
These comments are critical to the use of any
single criterion in measuring intensities ofsite use
(and by implication its relationship to population
sizes), and similar concerns were more recently
forwarded by Ross (1985), who argued that dis-
card rates may be affected by such things as:
1, discard behaviour;
2, degrees of curation and recycling of stone
implements;
3, duration of occupation;
4, technological changes; and
5, changes in raw materials.
In this context, it is important to note that the
types of quantifications attempted by Hughes &
Lampert (1982) do not attempt to distinguish
between duration and frequency of site use in
addressing relative occupational intensities.
Rather, such measures simply attempt to model
relative occupational intensities over broad time
spans. This is also the approach adopted here,
although we use total artefact counts to construct
our discard rates.
Multiple Variables
Because of the nature of our major research
questions, a detailed analysis of the stone ar-
tefacts from the excavated sites was not at-
tempted by us (recognised stone artefact types are
extremely few in north Queensland as-
semblages). It is thus concluded that, given the
possible multivariate influences on artefact dis-
card rates, investigations oftemporal trends in the
relative intensity of use of any given site should
consider more than one variable (see also Louran-
dos 1983). For example, Barker (1989) has found
that at Nara Inlet 1 (Whitsunday Islands), stone
artefact deposition rates decreased significantly
after around 3,000 years ago. This decrease was
associated with a contemporaneous increase in
bone and shell artefact deposition rates, indicat-
ing that a shift in technologies may have taken
place. At the same time, deposition rates of food
residues increased dramatically. In this case, an
analysis of any single variable would probably
have masked the overall pattern ofchange, which
involved technological replacements as well as
increases in deposition rates of food remains. It
was only by taking into account a suite of vari-
ables that an appropriate characterisation of tem-
poral trends could be made.
We have followed a similar approach to that of
Barker and others (e.g. Hiscock, 1989) in the
present work, in that, where the data exist, we
have relied on multiple variables in order to in-
vestigate temporal trends. In addition to deposi-
tion rates of cultural materials, general
sedimentation rates have also been considered.
Sediments
Hughes (1977) and Hughes & Lampert (1982)
have argued that sedimentation rates may be use-
ful when investigating changes in the intensity of
occupation of caves and rockshelters, as the
former tend to increase along with intensities of
human occupation within a site or area. This can
take place in a number of ways, the principle
being:
1, through the introduction of new materials
into a site (e.g. wood, charcoal, stone artefacts,
bone etc.);
2, via the initiation of cave wall disintegration
as a result ofhuman-induced microclimatic chan-
ges (e.g. heat-induced exfoliation from hearths);
and
3, by the initiation of slope instability and col-
luvial slope wash as a result of firing of the
landscape.
Because of this, Hughes & Lampert (1982)
concluded that sedimentation rates may be a
potentially valuable avenue by which to inves-
tigate occupational intensities. Coupled with in-
vestigations of the deposition rates of cultural
materials, such rates may offer a means by which
observed trends can be independently tested.
Organic Remains
In the site reports discussed in the following
pages, we have focused on variables which can
give reliable information on temporal trends. For
most sites, these include deposition rates of stone
artefacts and sediments. Because of problems of
preservation, deposition rates of organic remains
such as bone, charcoal and the like are not
focused upon, although such rates are presented
wherever the data are available. Nevertheless, it
is important to note that in many sites — in
particular the limestone rockshelters — there is
no evidence for increasing mechanical or chemi-
cal weathering (i.e. decay) of the organic com-
ponent with depth. On the contrary, in many of
the sites excavated, the lowermost (pre-occupa-
tion) deposits contain organic materials which do
not appear to have been deposited by humans
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(e.g. owl deposits). In many cases, detailed
taphonomic investigations are necessary to
enable a fuller appreciation of organic deposits,
but unfortunately such investigations were not
completed at the time of writing. Nevertheless,
the presence of natural bone deposits, such as
those accumulated by owls and numerous small
rodents and lizards deep in the sequences, sug-
gests that the absence of anthropogenic bone in
these levels is not a result of the decay of faunal
remains. Rather, in such cases, it appears that
anthropogenic bone was just not there in the first
place. Furthermore, there is also a general cor-
relation between amounts of bone and other cul-
tural variables, such as stone artefacts and
charcoal, in most sites. This suggests that the
low amounts of organic materials in the lower
units may largely reflect their lower deposition
rates.
In short, few of the excavated sites show any
evidence for preferential disintegration of or-
ganic cultural materials, such as bone and char-
coal, in the lowermost deposits (unlike many
Australian coastal sites; but see the Koolburra
Plateau and Laura sites). This is especially so of
the limestone sites, such as Fern Cave and
Mitchell River Cave, but it is also the case for
Ngarrabullgan Cave, a sandstone site. Neverthe-
less, we have relied mostly on other variables,
such as deposition rates of stone artefacts and
sediments, in an attempt to eliminate the role of
differential preservation in our investigations of
temporal trends. This is important, as it might
otherwise be argued that the observed cultural
changes should instead be interpreted as a func-
tion of changing taphonomic conditions.
Discussion
Each of the variables discussed above relates to
specific aspects of social life. For example, stone
artefact deposition rates relate to systems of stone
reduction (including modification/curation),
use and deposition. Charcoal, on the other hand,
largely relates to firing practices, while ochre is
associated with artistic activity. Each variable
addresses a specific range of social practices
within a given socio-cultural system. Hence,
although each variable may be linked by virtue of
its participation in a particular socio-cultural
framework, no single variable can offer unam-
biguous evidence of any specific social process,
such as population increase or a change in the
nature of site use. As noted above, we will there-
fore be considering multiple variables in the
analyses presented below. Our aims are to ad-
dress broad changes in socio-cultural practices.
To do this, we will concentrate on identifying
changes in items relating to various aspects of
social life, such as stone artefacts and animal food
remains. In doing so, the individual variables will
be treated separately, and the trends revealed for
each variable will then be compared and con-
trasted to determine patterns of change and
stability within individual sites and sub-regions.
Each piece of evidence presented will thus be
treated as a component of a multivariate set.
SCALES OF RESEARCH
Because of the regional and inter-regional con-
cerns of this research, our own fieldwork was not
based on the detailed analysis of a single excava-
tion. Rather, as many sites as possible were tested
during the time available. Consequently, each
excavation was small, and many of these should
be treated as test pits rather than full-scale ex-
cavations. This approach was deemed preferable
to the large-scale excavation of a single site (or
few sites).
PREVIOUS RESEARCH
Archaeological research in southeast Cape
York Peninsula began in the mid 1960s, when
Wright ( 1 97 1 ) excavated a number of rockshel-
ters near Laura, Mareeba and Chillagoe. In the
mid 1970s, Rosenfeld (1975; Rosenfeld et al.,
1981) excavated the Early Man site near Laura,
but it was not until the early 1980s, when
Campbell ( 1 982, 1984) initiated long-term inves-
tigations in the Chillagoe region, that systematic
research began in earnest. The history of research
for each part of the study region will be discussed
below in their appropriate subregional contexts,
but it is worth noting here that most of the excava-
tions have been undertaken in rockshelters. Be-
cause of the wide range of techniques used by
different researchers in excavating, analysing and
presenting their excavation data, we have given
as much information as possible on the techni-
ques used. In some cases, these techniques sig-
nificantly limit the types of interpretations that
can be made of the data. This is well exemplified
by Frankland's (1990) comment that 3mm sieves
may not be appropriate for the recovery of fish
bones, which are likely to pass through the mesh.
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THE MITCHELL-PALMER
LIMESTONE BELT
The Mitchell-Palmer limestone belt is located
some 180km northwest of Cairns, towards the
centre of the study region. The limestone juts out
above the surrounding plains as rugged peaks
(towers), some of which measure up to 3km in
length, 1km in width, and reach up to more than
150m in height (Chillagoe Caving Club Inc.
1988). Their surrounding pediments are often
covered with microphyll vine thickets, more
commonly known as dry rainforest. Although
only 5km in width, the limestone belt extends
south for 60km, disappearing below the ground
immediately south of the Mitchell River (Figs 5,
6). It's re-appearance 20km further to the south
(near the Walsh River) is discussed below.
The Mitchell-Palmer limestone belt forms a
localised and highly specialised biogeographic
zone. Caves are abundant throughout the lime-
stone, two of which were excavated by one of us
(BD) in 1989 (Hearth Cave and Mitchell River
Cave), and a further site, Mordor Cave, in 1991
(David, 1991c; David&Dagg, 1993). In all cases,
the excavation methods followed those of
Johnson (1979). These methods included: maxi-
mum 10 litre bucket spits within stratigraphic
units, with all cultural materials over 2cm maxi-
mum dimension recorded in three dimensions,
plotted on a master map, and bagged separately.
All other materials were sieved through 3mm
wire-mesh sieves and subsequently sorted in the
laboratory. Sediment samples were collected
from each spit of each excavated square.
The aims of the three Mitchell-Palmer excava-
tions were to link the known archaeological se-
quences from Princess Charlotte Bay, the
Koolburra Plateau and Laura to the north, with
those ofChillagoe to the south. The northern sites
had been previously excavated by other re-
searchers (mainly during the 1970s and early
1980s), revealing broad cultural trends. The three
sites from the Mitchell-Palmer limestone belt
were excavated for two main reasons:
1, to obtain temporal data on the antiquity of
rock paintings and engravings from the area.
The Mitchell-Palmer subregion contains a homo-
geneous body of rock art, and the art found in
each of the three sites excavated was typical of
the area. Excavations were, therefore, located
beneath localised decorated panels in order to
Palmer River
Mordor Cave
Mitchell River Cave
Hearth Cave
Mitchell River
FIG. 5. The Mitchell-Palmer limestone belt, showing locations of excavated sites.
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FIG. 6. Limestone karst tower, Mitchell-Palmer lime-
stone belt.
retrieve stratified fragments of ochre, and hence
to date the paintings by stratigraphic associa-
tion.
2, from surface observation, the three sites
chosen were considered to have the greatest
potential for deep sequences of any of the sites
visited in the region. In each case the slope of the
adjacent cave wall, and the horizontal spread of
surface deposits, suggested that the deposits
were likely to be deep. Because of the questions
posed in our research, it was important to ex-
cavate sites with significant time-depth in order
to investigate temporal changes. Shallow sites—
which greatly outnumber deeply stratified sites in
the region— were thought likely to contain rela-
tively recent deposits only, and were therefore
not considered suitable for the present research.
The following observations are thus skewed
towards the preferential excavation of sites which
were considered as possibly containing old
deposits.
HEARTH CAVE
Hearth Cave is located towards the northern
end ofthe Mitchell-Palmer limestone belt, imme-
diately south of the Palmer River (Figs 5, 7). It
was recently rediscovered during speleological
explorations by the Chiliagoe Caving Club, who
reported: 'Located on 01/04/83 by M. Andersen
on north eastern end of tower ... . A phreatic slot
leading back into tower, 3m wide at entrance.
Floor is moss andfern covered. Slot develops to
the rearfar enough to provide shelterfrom rain-
fall. In the small narrow section at the back is a
significant ash pile, 2m by 2m and 200mm to
300mm higher than the rest ofthe floor. Eroded
sections of this floor shows evidence of broken
bones, a possible kitchen midden.
The walls have a number ofAboriginal paint-
ings, some superimposedon each other on the left
hand wall. Observed were a boomerang in white
and otherpaintings vertical scrapings with small
numbers at lesser angles. They have been ap-
parently made by someone standing, as they are
in easy reach at waist level to hand outstretched
in height Exposure is 2m long by 1m high. Right
hand side has scrapings, 12 or so scratches but
nothing of real significance. Cave is an ar-
chaeological site.
1 (1988: 62).
Hearth Cave was specifically chosen for ex-
cavation because of the presence of patinated
peckings at the site. Non-figurative peckings
similar to those found at Hearth Cave are relative-
ly rare in the Mitchell-Palmer region, and were
believed to have considerable antiquity at the
Early Man site near Laura (Rosenfeld et al., 1981)
(see below). Consequently, a deep stratigraphic
sequence was anticipated at Hearth Cave.
Excavation and Stratigraphy
Four juxtaposed 50cm x 50cm test pits were
excavated, two of which were located against the
cave wall in order to determine whether or not
rock art continued below the shelter floor. The
latter was found not to be the case. However, to
date only one square, Test Pit 3, has been fully
analysed and reported (David & Dagg, 1993).
Consequently the following does not deal with
data excavated from the other three squares. Pre-
liminary analysis of the excavated material from
the other three squares appears to be consistent
with the temporal trends observed from Test Pit 3.
Test Pit 3 revealed five stratigraphic units (SU)
(David& Dagg, 1 993). SU5, the lowermost layer,
is not clearly distinguishable from SU4 above it,
and was only identified from the sections, after
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FIG. 7. Hearth Cave.
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the excavation was completed. Four radiocarbon
dates were obtained, two of which came from
Test Pit 3, the other two from Test Pit 2. The
oldest date is 21,500±250BP (Wk-1719), in-
dicating that occupation dates from the late Pleis-
tocene onwards. The radiocarbon dates are listed
in Table 3 (see David & Dagg, 1993).
Stone artefacts are present from pre-21,000BP
times, and continue to the uppermost levels at
Hearth Cave. The radiocarbon dates of
4,100±120BP (Beta-54024) and 3,494±84BP
(R 14023 NZA 1383) both come from SU4b,
suggesting that SU4b may date from c.21,000BP
to c.3,500BP. However, a sedimentary history of
the site needs to be constructed in order to further
address this issue. Oriented sediment thin sec-
tions and other sediment samples have been col-
lected with this aim in mind. In particular, we
need to determine whether or not sediment
hiatuses occur at the site. This may be particularly
important for a proper understanding of occupa-
tional trends at Hearth Cave, especially during
SU5 and SU4b times. Such investigations will
have to await a fuller site report (forthcoming).
The 3,494±84BP date comes from immedi-
ately below the top of SU4b, implying an ending
date for SU4b. SU2 above it ends at approximately
2,360±70BP(Wk-1716).
Cultural Materials: Deposition Rates
It is not possible to determine deposition rates
for the earliest times represented by the Hearth
Cave excavations, as radiocarbon dates are not
available for the basal units. By assuming a min-
imum of 21,500 years of occupation, however,
maximum deposition rates can be calculated for
the earliest occupational deposits, and temporal
trends can then be explored. In doing so, it is
stressed that the deposition rates calculated for
the period before 4, 100± 1 20BP should be treated
with caution. This is because no radiocarbon
dates are avaliable between this time and
2 1 ,500±250BP. No absolute dates can be used to
determine the reliability of the interpolated ages
calculated from the depth-age curve. This caution
is doubly warranted given that detailed geomor-
phological investigations have not yet been un-
dertaken for Hearth Cave.
Given the uneven nature of the stratigraphic
units located near the southern end of the square,
especially where SU2 dips down to form a
depression, the calculation of deposition rates
was only attempted for those parts of the pit
where strata are laid approximately horizontally.
Fig. 8 presents the depth-age curve from which
the interpolated ages were calculated for each
excavation unit (XU) and stratigraphic unit at
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FIG. 8. Hearth Cave, depth-age curve. Y axis = cm
below ground surface.
Hearth Cave. The interpolated ages of each XU
are presented in Table 4. Table 5 presents the raw
data excavated from Test Pit 3, while Table 6 and
Fig. 9 transform these data to deposition rates for
each XU. In Table 7, a similar procedure is at-
tempted for each SU.
Although occupation at Hearth Cave began
sometime before 21,500±250BP, sedimentation
rates peak between approximately 3.500BP and
2,500BP, after which they again decrease.
Deposition rates of all cultural materials show a
similar pattern, being low until approximately
3,500BP, and subsequently increasing until 2,500-
2,000BP, after which they decreased slightly and
remained relatively stable from then on.
The Hearth Cave bone has not yet been fully
identified, but it is notable that very large quan-
tities ofbrush turkey egg shell occur in all cultural
layers. Brush turkeys {Alectura lathami) lay their
eggs from the end of the dry to the beginning of
the wet season (August - December), offering a
reliable seasonal marker for occupation at the site
(W. Longmore, Queensland Museum, pers.
comm., 1992). Although this question needs fur-
ther attention, it is possible that the repeated large
quantitiy of egg shell at Hearth Cave implies
continuity of a seasonal settlement system, in the
sense that rockshelters from the region are
repeatedly occupied at least during the wet
season. It is thus possible that such a subsistence-
settlement system has considerable antiquity at
Hearth Cave, although further research into this
issue will have to await systematic investigation
of the faunal material, as well as investigations of
other sites (including both rockshelters and open
sites).
The temporal distribution of stratified earth
pigments is similar to the distribution of other
types of cultural items. Numbers of ochre frag-
ments peak during the last 3,500 years, and high
levels are maintained until ethnohistoric times.
The very low deposition rates of ochre before
approximately 3.500BP may signify that the cave
paintings currently visible at the site postdate this
time, although the excavations have furnished no
direct indication of the age(s) of the underlying
— and therefore older— peckings.
The increases in deposition rates documented
from Hearth Cave after 3,500BP include the fol-
lowing:
1, increased sedimentation rates, which, fol-
lowing Hughes (1977) and Hughes & Lampert
(1982), may be related to increases in occupation-
al intensities;
2, increases in the deposition rates of bone,
charcoal and burnt earth, which together may
imply increased rates ofhearth establishment and
firing activity, and increases in the amounts of
food consumed and discarded; and
3, increases in ochre deposition rates, which
suggests an increase in painting activity.
Nevertheless, it is difficult to determine further
the exact characteristics of the temporal
frameworks involved. This is due to an absence
of fine stratigraphy at the site, making it difficult
to obtain discrete temporal units which can then
be used to construct a chronological framework.
However, the availability of three dates from
2,360±70 to 4,100±120BP has enabled a fairly
good assessment of changes around this time,
although the temporal trends pre-dating
4,100±120BP have been poorly explored be-
cause of their poor chronological resolution.
Stone Artefacts
The stone artefacts from Hearth Cave are lar-
gely amorphous, although technologically they
may possess highly diagnostic characteristics (this
remains to be investigated). Only two formal
stone artefact types were identified from the ex-
cavation: a fragment of edge-ground axe from
XU5 (1J00-1450BP), and a burren adze slug
from XU4 (700-1J00BP). Given their low num-
bers, however, it is difficult to make any general-
isation about typological changes in the stone tool
assemblage from the site. It may nevertheless be
significant to note that the burren adze found at
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FIG. 9. Hearth Cave: deposition rates, by XU.
Hearth Cave was contemporaneous with those
found atother sites in north Queensland (seebelow).
MORDOR CAVE
Mordor Cave is a large limestone cave with an
uneven, rocky floor, located 26km south of
Hearth Cave (Figs 5, 10). It was rediscovered by
L. Pearson on the 17th June 1979, when the
Chillagoe Caving Club undertook speleological
explorations in the Mitchell-Palmer limestone
belt. Mordor Cave was described by the Chil-
lagoe Caving Club Inc. as having * ... three large
entrances interconnected with twilight and dark
zones linking them horizontally. A peripheral sys-
tem with some excellent decoration. Aboriginal
paintings are executed on walls in mono and
bichrome silhouettes. There are over 140 in-
dividual paintings of human figures, dingoes,
emus, bats and crocodiles. A pool ofwater would
servefor ochre preparation. Some hand stencils
and some invertedfigures.'' (1988: 43).
The main entrance to the cave involves a
moderate climb up boulder-strewn pediments,
followed by a descent onto a flat floor located
near the back wall. It is here that the only occur-
rance of soft, ashy deposits is found. A number
of roof collapses give entry to deep caverns along
both ends of the cave. Two edge-ground axes and
a stone flake were found amongst collapsed
material which can be reached by a short walk
through pitch-black corridors in these caverns. It
is possible that the artefacts were thrown into the
collapsed chambers from the skylit chamber above
(the main chamber containing the soft ashy deposits).
Mordor Cave was excavated mainly because of
the large numbers of paintings and stencils on the
cave wall, immediately adjacent to soft ar-
chaeological deposits. On the cave wall are 300
paintings and 11 stencils, most of which are
monochrome infilled and red in colour. The great
numbers of paintings located within a spatially
constricted area near soft deposits were deemed
to offer great potential for the recovery of
stratified ochres, offering the possibility for
dating the art by investigating temporal trends in
ochre deposition. Two test excavations were un-
dertaken in the soft ashy deposits. Square El
8
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FIG. 10. Mordor Cave, excavation in progress.
consists of a single 50cm x 50cm pit located near
the centre of the soft deposits, where sediments
appear to be at their deepest in this part of the site.
The main excavation was undertaken 3.5m from
Square E18, and consists of Squares G10, H10,
HI 1 and 110. Square H10 was initially chosen for
excavation because it was located in what ap-
peared to be the deepest part of the site. Squares
El 8, G10 and H10 were excavated to bedrock,
while Squares Hll and 110 were only partly
excavated in order to enable access into adjacent
Squares G10 and H10. In total, 1.25m2
,
or 2.0%
of the 66m2 of soft ashy floor, were excavated.
All excavated sediments were very dry at the time
of excavation. At some distance from the ashy
deposits, closer to the dripline, large lag deposits
indicate the existence of drip points and small
seasonal pools of water.
The excavated materials from Squares El 8 and
H10 have been sorted and analysed and are
presented here, but the analysis of materials ob-
tained from the other squares has not yet been
completed (see also David & Dagg, 1993).
Square El 8
Square El 8 is well stratified, containing three
major stratigraphic units. Cultural materials are
found in all stratigraphic units. SU3 is further
sub-divided into two sub-layers. All stratigraphic
units are well defined, their boundaries being
marked. Excavation proceeded in seven excava-
tion units, the average thickness of which was
2.6cm.
Square El 8 is 20.0cm deep. A single charcoal
sample was submitted for dating from XU7, im-
mediately above bedrock. A radiocarbon date of
1 640±70BP (Beta-46,090) was obtained, with a
d
i3C value of -28.4%o. The d 13C-adjusted age of
1580±70BP is taken to date the beginnings of
occupation in this part of the site.
Because only a single date was obtained from
Square E18, the time frames covered by each spit
and SU could not be calculated. Therefore, quan-
tifications have been calculated as amounts of
materials deposited per m2 per centimetre of
deposit (Table 8; see David& Dagg, 1993 for raw
data). Similar calculations were undertaken for
Square H10 (see below). This standardisation
was necessary because some XUs covered small
areas only, as large boulders intruded into the
excavation squares.
Interpretation of Sediments. The part of Mor-
dor Cave represented by Square El 8 is inter-
preted as having been first occupied
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approximately 1 ,500 years ago. At that time, rates
of occupational deposition were low. During
SU3a times, large amounts of vegetation, includ-
ing bark and twigs, were laid horizontally on the
cave floor. This layer is well defined, and as-
sociated with low deposition rates of all cultural
materials, except for stone artefacts and bone.
The stone artefacts are very small, averaging 0.7g
in weight. These factors indicate that the sedi-
ments recovered from SU3a may have been as-
sociated with a sleeping mat, and that during this
time the area may have been used as a sleeping
area. If this is the case, it is possible that contem-
poraneous materials from other parts of the cave
would reveal complementary, specialised ac-
tivity zones, such as hearths and stone artefact
manufacturing areas.
During SU2 times, Square El 8 witnessed rela-
tively intense deposition of cultural materials. It
is during this time that most of the paintings on
the walls possibly were undertaken, as indicated
by peak ochre deposition rates. Fires lit during
SU2 times may have caused the high proportions
of burnt egg shell in XU6 and XU7 underneath.
As eggs cannot be roasted on a fire (or they would
shatter or explode [Prof. L. Hughes, University of
Queensland., pers. comm. ,1992]), burnt frag-
ments of egg shell are likely to represent sub-
sequent burning by overlying hearths.
Stratigraphic unit 2 contains one large bracket
fungus. It is a single sporocarp of a member of the
Order Aphyllopharoles, Family Polyporaceae. It
is probably from the genus Polyporus, and pos-
sibly P. udus (P. Bostock & C. Young, Queens-
land Herbarium, pers. comm., 1992). The dryness
of the cave, and the compaction of the sediments,
indicate that it could not have grown in the
deposits, but must have been introduced into the
cave (Dr L. Hall, University ofQueensland., pers.
comm., 1992). Such fungi are known to have
been eaten by Aborigines in north Queensland
during ethnographic times.
SU1 times include the post-contact period, and
the recent period when the site was abandoned.
Consequently, the low densities of cultural
materials during this time are not surprising.
Square H 10
Square H10 is 114.5cm deep, containing four
distinct stratigraphic units, some of which are
further sub-divided into a number of sub-units.
Two radiocarbon dates were obtained:
980±60BP (Beta-46317), located 84.7cm
below the ground surface, in XU25 (SU4). The
dnC value equals
-27.6%o, and the I3C-adjusted
ageis940±60BP.
850±50BP (Beta-46318), located 114.0cm
below the ground surface in XU28 (SU4). The
dnC value equals -28.2%
,
and the "C-adjusted
ageis800±50BP.
The two radiocarbon dates are similar and over-
lap at two standard deviations. They are therefore
taken to confirm the impression gained during
excavation, that SU4 is an archaeologically in-
stantaneous event.
Square H10 was excavated in 28 spits, XU10
of which was excavated in three sections (XUs
10a, b & c). Table 9 presents the quantities of
materials calculated per m" per centimetre of
deposit.
Cultural materials occur in all excavation units.
Large amounts of vegetation were obtained from
SU4, some of which are partly burnt (see David
& Dagg, 1993). Given that relatively high per-
centages ofburnt egg shell, as well as consistently
high amounts of charcoal and burnt earth also
appear in this part of the excavation, SU4 and
SU4h may be related to a hearth. SU4 and SU4h
may therefore represent materials dumped when
a cooking hearth was emptied to retrieve the
cooked food. However, while this explanation
would explain the 'instantaneous' appearance of
the deposits and the burnt material, it does not
account for many of the cultural remains found
within SU4/4h.
A number of wooden objects, including a dig-
ging stick from XU22 (Figs 11, 12) and a large
sheet of cut bark containing a number of pan-
danus nuts around and on top of it (XU25), were
also located within SU4/4h. A grinding stone
with two ground surfaces was recovered from
XU26. All of the ochre (3 white pieces, totalling
1.4g), none of which contained use-striations or
facetted surfaces, came from XU25 and XU27. A
fig (Ficus virens var sublanceolatay F. obliqua,
F. platypoda, F. racemosa, F. opposita or F.
coronulata [P. Bostock, Queensland Herbarium,
pers. comm., 1992]) was also retrieved from
XU23. The fruit contains the dried, soft tissue,
and shows no evidence of fully developed seeds.
All of these items come from SU4h or the SU4-
SU4h interface zone, indicating that SU4h may
have been a different depositional unit to SU4.
Coupled with the fact that all of the pandanus nuts
and leaves also come from this unit, SU4h is
interpreted as having been laid immediately
before SU4 was deposited. This took place some-
time around 900 years BP. The most par-
simonious explanation for SU4/4h may thus be
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FIG. 1 1 . Wooden digging stick excavated from Mordor Cave, Square H10, XU22 (photograph courtesy of the
Queensland Museum).
FIG. 12. Wooden digging stick: close-up of digging end (photograph courtesy of the Queensland Museum).
that the vegetation-rich SU4h was laid as a single
unit. This involved wedging vegetation between
boulders devoid ofunderlying sediments, thereby
creating a localised false floor. The digging stick,
sheet of cut bark, and the pandanus nuts were then
placed on top of this matted vegetation layer, and
the whole lot was then covered with more vegeta-
tion (containing some hearth remains). The
reasons for this are unknown, but ethnographic
parrallels are known from the Mitchell River
delta (pers. obs., 1992; David & Cordell, 1993).
Here, Aboriginal people are known to bury
people's 'rubbish' (including cherished material
items) after their death. It is possible that the
Mordor Cave SU4/4h layer relates to a similar
practice, although this remains, at this stage, mere
speculation.
Discussion of Mordor Cave
Both Squares El 8 and H10 contained large
amounts of vegetation. Especially notable is the
presence of a bracket fungus from XU2 of Square
E18, and a fig from XU23 of Square H10 (dated
to approximately 900BP). The very large num-
bers of A. lathami egg shells recovered from both
squares, and from all SUs, may also indicate that
the site was used on a seasonal basis, and that it
was repeatedly re-occupied during the same time
of the year (August-December). 2,515 fragments
ofegg shell were excavated from Square E 1 8, and
2,340 pieces from Square H10, distributed
throughout the excavated sequences. A single
brush turkey feather was also recovered from
H10XU3.
It is difficult to relate the El 8 stratigraphy to
that of H10 given the insufficient number of
radiocarbon dates obtained. Nevertheless, the
peak occurrance of ochre half-way through the
deposit in Square El 8, whose base was dated to
1 ,500BP, equates well with peak ochre deposi-
tion rates around 900BP in Square H10, and may
indicate that most of the paintings at the site were
undertaken around that time. There is no evidence
for any rock art activity at the site having been
undertaken before approximately 1.500BP.
However, a painted pig on the back wall indicates
that cave painting continued into contact times.
MITCHELL RIVER CAVE
Mitchell River Cave is a very large cave whose
floor is roughly level with the surrounding plains
(Fig. 13). It consists of a medium-sized entrance
(275m ) which leads to a narrow corridor
(344m2) inside a limestone bluff (the Maunsell
Tower). In turn, this corridor opens into a large,
skylit chamber. Although both the entrance of the
cave and the corridor contain evidence of past
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human presence (including cave paintings, sten-
cils and a print), the skylit chamber does not.
Test excavations were undertaken at Mitchell
River Cave in 1989 for three main reasons:
1, the sediments appeared to be deep, offering
the potential of long stratigraphic sequences;
2, rock paintings occurred adjacent to occupa-
tional deposits. It was thus hoped that by excavat-
ing beneath the paintings, stratified pigments
would be recovered, offering the potential to date
the paintings stratigraphically; and
3, the southern end of the cave contained rich,
ashy surface sediments, promising potentially
rich cultural deposits by which temporal trends
could be investigated.
The Mitchell River Cave excavations provided
the first dated prehistoric evidence from the
Mitchell-Palmer limestone belt (David, 1991c).
Three test pits were excavated, sampling two
different parts of the cave. Test Pits 1 and 2 were
located near the rock wall, beneath red paintings
along the corridor's northern wall so as to obtain
stratified ochres. There was little surface
evidence of any occupational debris in this part
ofthe site. Test Pit 3 was located near the entrance
of the cave, in an area where surface ash con-
centrations were high. The cave wall was located
two metres to the east of Test Pit 3, upon which
a single small, red anthropomorph was painted. It
was excavated specifically to investigate deposi-
tion rates of various forms of cultural materials -
especially stone artefacts and food refuse — as
well as to obtain stratified fragments of ochre.
The following analysis is based on results ob-
tained from Test Pit 3 only.
Test Pit 3
Three relatively distinct SUs were differen-
tiated during excavation and from the sections
(see David 1991c for descriptions). Three
radiocarbon dates were obtained. Two of these
are conventional determinations, and the third is
an AMS date. All dates are on charcoal samples.
They are:
930±70BP (Wk-1717). This dates SU2, XU2,
and comes from an aggregated charcoal sample
collected after sieving. It includes all of the char-
coal recovered from between 1.4cm and 5.1cm
below the ground surface (d 13C = -25.6%o).
1 140± 1 OOBP (Wk-1718), dates all of the char-
coal collected from SU2, XU4 (between 8.2 and
1 2.6cm below the ground surface) (d 13C = -24.6%o).
15,910±200BP (R 14062 NZA 1556). This is
an AMS date on charcoal from the basal spit
..
•
FIG. 13. Mitchell River Cave.
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(XU17), located from 67.8 to 71.4cm below the
ground surface (d I3C equals -23.6%o).
Cultural Materials: Deposition Rates. Deposi-
tion rates were calculated for each XU by refer-
ence to their interpolated ages (Tables 5, 10, 12;
Figs 14, 15). The raw data are presented in Table
1 1 . As was the case for Hearth Cave, however, no
detailed geomorphological analysis has yet been
undertaken for Mitchell River Cave. Because of
this, and because the period between the radiocar-
bon dates covers a long stretch of time, the pre-
1,140±100BP trends should be treated with
caution, as temporal control is poor.
Amounts of mussel shell, charcoal, stone ar-
tefacts, and burnt earth peak in XUs 1 to 6 (SUs
1-2, estimated to date to 0-3800BP\ with par-
ticularly high concentrations during the upper
half of this sequence. A single fragment of ochre
was recovered, from XU3. The bone is difficult
to interpret without having undertaken detailed
taphonomic work, as Mitchell River Cave is cur-
rently inhabited by bats, and much of the bone
may be the results of localised bat activity.
In addition to the general trend noted above,
secondary peaks in deposition rates of cultural
materials are also evident, especially of stone
artefacts in XU9. It may be that these peaks
reflect significant fluctuations in the deposition
of cultural items before SU2 times, although they
may alternatively indicate that sedimentation
regimes have fluctuated through time, and that
these have not been adequately considered in the
calculation of deposition rates. This issue is per-
tinent to this site, as well as to other early deposits
(see Hearth Cave and Fern Cave), given the poor
chronological resolution of most sequences.
The deposition rates for stone artefacts, mussel
shells, charcoal and burnt earth thus peak during
the late Holocene, and especially during the last
two millennia in Test Pit 3. This is so for all
cultural materials excavated, and therefore indi-
cates that the timing of major changes in various
aspects of social life was roughly contem-
poraneous, peaking about two thousand years
ago. Stone artefact deposition rates are particular-
ly pronounced during this time, although the
secondary peak in XU9 remains to be explained.
It is suspected that this is the time covering the
early Holocene wet period, when sedimentation
rates have elsewhere been shown to have been
much slower (cf. David, 1987). For example, fine
sediments have been washed away from the early
Holocene deposits at Green Ant, and this has been
explained by an erosional phase (Flood &
Horsfall, 1986). At Fern Cave, on the other hand,
Cm
FIG. 14. Mitchell River Cave, depth-age curve. Y axis
= cm below ground surface.
the Holocene deposits are shallow, implying very
slow deposition rates (David, 199 Id). Similar
situations of shallow or compacted early
Holocene deposits have been observed from
many other sites in Queensland, such as
Walkunder Arch Cave (Campbell, 1982, 1984),
KenniffCave and The Tombs (Mulvaney& Joyce,
1965) and Colless Creek (Hiscock, 1984a, 1984b,
1985). In most cases, this has been explained by
reference to major environmental changes.
The top ofXU9 is calculated to <5, 950BP via the
depth-age curve, in accordance with a mid to
early Holocene antiquity. It may be that here, too,
depositional regimes have been different during
the early stages of the Holocene. If this is so, the
deposition rates estimated for the early Holocene
are likely to be in error. The only way this issue
can be resolved for Mitchell River Cave will be
to obtain further radiocarbon dates from the XUs
around XU9. Detailed geomorphological investiga-
tions are also warranted.
Only one fragment of ochre was found in Test
Pit 3. The openess and large size of Mitchell
River Cave, together with the low number of
paintings on the cave walls, means that the
likelihood of detecting ochres resulting from
painting activities in any one part of the site will
be small. Given the small size of the excavations
in this part of the site, an extension of the Test Pit
3 soundings may be warranted. This would also
enable us to define more closely the points in time
when the major changes in cultural materials
occur.
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Stone Artefacts. A single
anvil was recovered from
XU2. The flaked stone ar-
tefacts are amorphous, and
no formal stone tool types
have been recovered. The
most common raw materials
are chert, quartz and lime-
stone.
Discussion
The major cultural chan-
ges documented from the
Mitchell-Palmer region
took place during the late
Holocene. At Hearth Cave,
significant increases in dep-
osition rates of sediments,
stone artefacts, ochre, char-
coal and bone took place
around 3.500BP, while at
Mitchell River Cave,
similar increases began after
approximately 3,800BP.
In assessing the timing of
changes in deposition rates
and artefact types at the dif-
ferent sites excavated, how-
ever, it is worth emphasising
that the temporal data are
rather coarse grained, except
in cases where radiocarbon
determinations were ob-
tained at narrow time inter-
vals. Consequently, it is not
yet possible to determine
whether or not the apparent
differences in the timing of
changes both within and be-
tween sites are significant.
For example, do increases
in deposition rates occur
synchronously at Hearth
Cave and Mitchell River
Cave, sometime between
3,800 and 3,500BP
>
or do
the changes in each site take
place at different times
around this period?
Given the coarse grained
nature of temporal resolution at Hearth Cave and
Mitchell River Cave, it is thus difficult to be
specific about the timing of changes in the
Mitchell-Palmer area. Nevertheless, these ex-
cavations have revealed repeated late Holocene
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FIG. 15. Mitchell River Cave: deposition rates (per m2 per 100 years). Y axis =
cm below ground surface.
trends, implying occupational and depositional
patterns different to those of earlier times. These
trends include increases in the rates of deposition
of cultural materials sometime after 3,800-
3,500BP, and possibly also a late Holocene start
for painting activities at each of the three sites
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investigated. Together, these trends may imply
increases in intensities of site and subregional use
sometime during the mid to late Holocene. How-
ever, it should be kept in mind that only four50cm
x 50cm test pits have been analysed from the three
sites. This small excavation sample significantly
limits our ability to investigate issues such as
those relating to foraging strategies, settlement
systems, site use and the like. Furthermore, the
temporal trends are based on the use of depth-age
curves, which are problematic in themselves.
Until more radiocarbon dates and geomor-
phological results are obtained, this issue will not
be satisfactorily resolved.
Technological analyses of the stone artefacts
have not yet been undertaken, but may prove a
fruitful avenue of enquiry into patterns of change
and stability both within and between sites and
subregions. Such studies are beyond the scope of
this monograph. It may be worth noting that the
only artefact type recognised from the Mitchell-
Palmer excavations was a single burren adze slug,
dated to 700-1, 100BP, approximately contem-
poraneous with those found at Laura and in the
Koolburra Plateau to the north.
NGARRABULLGAN
Ngarrabullgan (Mt Mulligan) is located on the
northern edge of the Featherbed Ranges, between
the Mitchell and Walsh Rivers (Figs 16, 17). It is
an 18km long, 6.5km wide, table-top mountain
rising 400m above the surrounding landscape.
Ngarrabullgan is a sandstone formation in a vol-
canic landscape, appearing as a two-tiered, cliff-
lined structure. Rhyolite conglomerates and
complex metamorphics surround the mountain,
which stands out as a unique feature in a
landscape generally devoid of sedimentatry
lithologies such as sandstones. While the area to
the immediate south of Ngarrabullgan is extremely
rugged and mountainous (the Featherbed Ran-
ges), to the north it consists of dissected plains,
incorporating the nearby valley of the Hodgkin-
son River.
In 1991, one of us (BD) excavated two caves
from the area (Ngarrabullgan & Initiation Caves)
(David, 1992a, 1992b, 1992c, 1993b). Analysis
of the latter site has only just begun, and the
results will therefore not be presented here. Both
excavations were undertaken specifically to in-
vestigate the antiquity of cave paintings at Ngar-
rabullgan. In both cases, the excavated squares
were located
walls.
mmediately beneath the painted
NGARRABULLGAN CAVE
Ngarrabullgan Cave is a large sandstone rock-
shelter located on top of Ngarrabullgan (Figs 18,
19). The sandstone walls of the shelter consist of
silicified coarse sandstones, with little evidence
of granular disintegration or block collapse.
However, minor exfoliation is evident on some
parts of the cave wall.
The site is a long shelter with a very gentle,
sloping flat surface. A number of low, flat and
very large roof-fall and/or bedrock surfaces
occur inside the dripline, rising to approximately
50cm above the surrounding shelter floor. Most
of the floor is ashy and devoid of roof-fall or
boulders. The eastern end of the site, however,
has a number of very large boulders and virtually
no occupational deposit.
The overhang at Ngarrabullgan Cave is ap-
proximately 3m above ground level, and most of
the shelter roof is higher than standing height.
Outside the shelter, open woodland on a fairly
gentle slope leads directly to a temporary creek
some 30m away. Permanent waterholes appear
50m northeast and 100m southwest of the shelter.
The shelter is located on the upper slopes of a low
ridge, and no scree slope leads into it. Conse-
quently, no colluvial or alluvial deposition takes
place in the shelter. The presence of flat, rocky
surfaces, largely devoid of loose sediments
around the shelter, limits the amount of material
that can be picked-up and re-deposited by
aeolian processes. Moderate to heavily wooded
terrain surrounds the site.
FIG. 16. Ngarrabullgan, showing locations of ex-
cavated sites.
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FIG. 17. Ngarrabullgan.
Rock paintings are present on the rock walls,
and in places the pigment has sunk into the rock
matrix. A 50cm x 50cm test-pit (Square M25)
was excavated beneath a painted panel. The aim
of the excavation was to investigate temporal
trends in ochre deposition rates.
Square M25 was excavated in maximum 10
litre bucket spits within stratigraphic units. All
cultural material over 2cm maximum size were
plotted in three dimensions and bagged separately.
All other excavated materials were sieved through
3mm wire-mesh sieves and subsequently sorted
in the laboratory. Sediment samples were col-
lected from each XU. The mean thickness of each
XU was 3.2cm, and the maximum depth of deposits
was 35.5cm, upon which bedrock was reached.
The sediments at Ngarrabullgan Cave are well
stratified, with all stratigraphic units being rich
in cultural materials, including charcoal. All
SUs consist of disintegrated coarse sandstone
compacted in an ashy and charcoal-rich matrix
(cf. David, 1993b). With the exception of SU1 at
the top, all SUs contain coarse, very compact but
unconsolidated sediments. There is no evidence
of lag deposits in any part of the excavation —
that is, there is no evidence of water-worn sedi-
ments, size sorting, or truncation of sediments.
Radiocarbon Dates
Four radiocarbon dates were obtained (Table
13). In all cases, the
l
C-adjusted determinations
are the same as the standard dates. Beta-47515,
47113 and 45906 consist of charcoal samples
collected in situ and plotted in three dimensions,
whereas Beta-47849 was an amalgamated char-
coal sample from XU9 collected from the sieves.
The lowermost individual charcoal sample (Beta-
45,906) comes from 4.7cm above bedrock. The
internally consistent age determinations repre-
sented by the four dates, along with the stratified
nature of deposits and the presence of cultural
deposits throughout the sequence, suggests that
people have lived at Ngarrabullgan Cave since at
least 37,000 years ago.
Cultural Materials
It is not known whether or not the sequence at
Ngarrabullgan Cave contains any depositional
hiatuses, but this is deemed likely, given the
radiocarbon dates obtained. Pending on the results
offorthcoming geomorphological investigations,
we interpret the depositional history of the site as
largely, if not entirely, relating to periodic fire
(hearlh)-induced disintegration of the cave wall,
and to other human activities relating to occupa-
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FIG. 18. Ngarrabullgan Cave.
FIG. 19. Ngarrabullgan Cave, excavations in progress, 1993.
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tion of the site. The probable presence of deposi-
tional hiatuses makes it unrealistic to infer regular
sedimentation rates between the radiocarbon
dates obtained, and therefore deposition rates for
cultural materials have not been calculated.
Cultural materials are relatively abundant in the
upper units, SUs 1 and 2 (dating to the last
5,41 0±60 years BP). It is during this time also
that most of the ochre, including all of the frag-
ments possessing use-striations, appear. Within
this broad pattern of change, however, major
continuities are also evident. The most striking of
these concerns the proportions of stone raw
material types used: approximately half of all
stone artefacts from each spit of the mid to late
Holocene layers are made of a dark raw material
initially identified as basalt (David, 1 993b) (XUs
1-4, consisting of 46.3% to 56.9% 'basalt') (this
raw material is currently undergoing
petrographic analysis as its precise identification
remains uncertain [Bob Bultitude, Dept of
Minerals & Energy, pers. comm., 1995]), while
48.9% of flakes from the Pleistocene layers are
made of this same raw material. 'Basalt* does not
occur in the immediate vicinity of the site, but has
to be introduced from the base of the mountain
(probably from the southern end). Good quality
chert nodules occur in abundance in the immedi-
ate vicinity of the cave.
Artefacts made of 'basalt 1 show no clear chan-
ges during the entire occupational history of the
site. This is so of all variables analysed that are
related to reduction behaviour (degrees of decor-
tication, mean elongation, mean weights and
mean thickness:length ratios) (David, 1993b).
Most 'basalt' artefacts from all spits possess no
cortex (decortication stage 3), implying that pre-
worked, curated stone may have been transported
to the site (the small sample size notwithstanding).
This issue may warrant further investigation,
given its implications for the position of Ngar-
rabullgan Cave in broader settlement-subsistence
systems. In particular, it may enable us to ask
questions that relate to changing patterns of
resource exploitation through time.
Current investigations by Dr R. Fullagar
(Australian Museum, pers. comm., 1993) have
revealed a number of modified artefacts under
low magnification. In addition to use-wear, both
plant and animal residues have been identified on
the artefacts. These results will be presented else-
where at a later stage.
Most of the bones obtained from the excavation
were burnt. This was the case for all XUs where
bone was obtained, although unburnt bone was
also obtained from most spits. There is no
evidence that the bones from the upper spits were
preferentially preserved, in the sense that they all
show similarly low degrees of mechanical
damage, beyond burning and pre-burning
breakage. Most of the identifiable bones are from
small to medium-sized mammals, although few
of them are diagnostic (see David, 1993b).
Conclusions
A two-fold distribution of cultural deposits has
been identified from Ngarrabullgan Cave. The
Pleistocene levels contain relatively low numbers
of artefacts in a well stratified matrix, with human
occupation beginning sometime before
37,170BP. The absence of snapped 'basalt' arte-
facts from the Pleistocene levels of the test pit at
Ngarrabullgan Cave indicates that the site may
have witnessed little foot traffic during the late
Pleistocene, re-enforcing our confidence in the
stratigraphic integrity ofexcavated finds (cf. His-
cock, 1985). The mid to late Holocene deposits
contain fragments of ochre which, given the loca-
tion of the excavated pit beneath a painted rock
surface, are likely to directly relate to the paint-
ings on the wall.
Ngarrabullgan Cave contains evidence of inter-
mittent occupation, with a major stratigraphic
break immediately below the 5,410±60BP date.
It is not yet known what length of time this
stratigraphic break represents, but it is worth em-
phasising that it is not associated with any lag
deposit, nor with any other evidence for an
erosional phase. Detailed geomorphological in-
vestigations are currently under way by Dr R.
Roberts (Australian National University).
An extension of the original excavation was
undertaken in June 1993 in order to further inves-
tigate the Pleistocene deposits (David, 1993a).
The results will be reported elsewhere.
INITIATION CAVE
Initiation Cave is a medium-sized rhyolite con-
glomerate shelter located at the base of Ngar-
rabullgan (note that due to cultural restrictions,
photographs of this site cannot be shown). Sur-
face sediments are very soft and ashy. B. David
excavated at Initiation Cave in 1991, after it was
noticed that a section of the sediments had been
disturbed and exposed by pig-rooting. The
localised disturbance revealed evidence of finely
stratified deposits with considerable depth. An
excavation was therefore attempted in the hope
that the fine stratification, and the depth of the
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FIG. 20. The Rookwood-Mungana-Chillagoe limestone belt, showing
the location of excavated sites.
and the absence of erosional
episodes, implies that the ar-
chaeological trends observed are
probably a reliable indication of the
site's occupational history.
An initial occupation of Initia-
tion Cave some 4,110±70 years
ago is in line with a mid Holocene
change in occupational strategies
in the region (as was implied by
changes in deposition rates during
mid Holocene times at Ngarra-
bullgan Cave). At the same time,
however, it is not trully
synchronous with the changes
documented from Ngarrabullgan
Cave. At Ngarrabullgan, the only
two sites excavated show that
major changes began to take place
at various times between around
5,400 and 4,100BP. This possible
lack of synchronicity will be fur-
ther explored below.
deposit, would reveal a long sequence with the
potential for fine temporal differentiation.
Six 50cm x 50cm squares were excavated
against the back wall and under a painted panel,
following the same methods used at Ngar-
rabullgan Cave. The materials have not yet been
analysed and will form the subject of a separate
report. A basal occupation date of 4,110±70BP
(Beta-45772) has been obtained, immediately
overlying a thick, culturally-sterile layer. Based
on impressions gained during the excavation, the
post-4,1 10±70BP units are rich in cultural
materials, with no obvious changes in deposition-
al trends. Stone artefacts are amorphous, and no
formal types have yet been identified.
DISCUSSION
Information available so far on the prehistory
of Ngarrabullgan rests largely on Ngarrabullgan
Cave. Although further material is forthcoming
from Initiation Cave, the site still remains to be
analysed, and therefore currently provides little
assistance in the formation of a subregional
prehistory. Nevertheless, the trends observed at
Ngarrabullgan Cave present firm evidence of in-
creased deposition rates for cultural materials
after 5,410±60BP, even though the cave has
been in use since at least 37, 1 70BP. Furthermore,
the well-stratified nature of deposits at the site,
THE ROOKWOOD-MUNGANA-
CHILLAGOE LIMESTONE BELT
Five kilometres south of the Mitchell River,
along the western slopes of the Great Dividing
Range, the Mitchell-Palmer limestone belt disap-
pears beneath the ground, re-appearing 20km to
the south, near the Walsh River (Fig. 20). Here,
it occurs as a narrow northwest-southeast belt of
limestone known as the Rookwood-Mungana-
Chillagoe limestone belt, geologically part of the
Chillagoe Formation. The most conspicuous fea-
tures of the Chillagoe Formation are the massif
fossiliferous limestone bluffs, characterised
mainly by near-vertical tower karsts, and consist-
ing of intercalated clastic sediments and cherts.
The bluffs often exceed 300m in length, jutting
out of the surrounding landscape as rugged peaks
reaching up to 100m in height (Fig. 21). The
maximum width of the exposed formation is
1 1km, 5km south of Chillagoe.
The Rookwood-Mungana-Chillagoe and
Mitchell-Palmer limestone belts share a common
geological heritage, having been laid-down
during the Upper Silurian and Lower Devonian
(approximately 400 million years ago) in a shal-
low reef environment, at a time when the
ROCK ART AND REGIONALISATION IN N. QLD. PREHISTORY 397
FIG. 21. Limestone bluffs, Rookwood-Mungana-Chillagoe area.
coastline could be found 130km west of its
present location (de Keyser& Wolff, 1964). The
many rockshelters which occur among the lime-
stone towers often show evidence of human oc-
cupation in the form of soft, surface ashy
deposits, stone artefact scatters, food remains and
rock art. Investigations in the Rookwood-Mun-
gana-Chillagoe area began when Robert Broom
(later of the Transvaal Museum) went in search
of fossils while working as a medical practitioner
at Chillagoe in 1892. It was not until 1963, how-
ever, that systematic research began, when
R.V.S. Wright excavated a rockshelter near the
Chillagoe township. Although this site has never
been fully analysed, it is reported to contain few
cultural remains (Wright, 197 1). This site was not
dated as no charcoal was found (Wright pers.
comm., 1991).
Seventeen years elapsed between Wright's ex-
cavation and the next archaeological investiga-
tions at Chillagoe. During the early 1980s,
Campbell began long-term studies at Walkunder
Arch Cave, located in the southern parts of the
limestone belt (Campbell, 1982). A number of
honours theses have focused on the Walkunder
Arch Cave material (Birkett, 1983, 1985; David,
1983, 1984a, 1984b) and, more recently, a num-
ber of researchers have undertaken independent
projects in the area (e.g. David, 1987; Mardaga-
Campbell, 1986). These investigations will be
described following a description of our own
excavations at Fern Cave.
FERN CAVE
Fem Cave is a large cave perched above the
pediments of Spring Tower, a massive fos-
siliferous limestone karst formation located
10km northwest of Chillagoe (Figs 22, 23). The
cave overlooks Spring Creek, a seasonal water-
flow bordered by vine thickets some 30m beneath
it. It consists of two high, domed chambers, the
floors of which cover 1,056m2 . Today, flowstone
and clay cover the floor ofthe dark back chamber.
Flowstone also occurs in a small area towards the
rear of the main (entrance) chamber.
The entrance to Fem Cave involves a steep climb
up the boulder-strewn pediments, into a large,
cavernous opening. Numerous large boulders at
the cave mouth act as a sediment trap. Excavation
of Fern Cave was undertaken in 1985 for B.
David's M.A. thesis (which involved the excava-
tion of three adjacent 50cm x 50cm pits) (David,
1987) and in 1989 for his PhD research (four
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FIG. 22. Spring Tower, with the entrance to Fern Cave visible above the tree-line.
FIG. 23. Fern Cave: the main (entrance) chamber.
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50cm x 50cm pits). The
1985 material was heavily
encrusted in calcium car-
bonate, and was not
analysed. The 1989 ex-
cavations were undertaken
in an attempt to obtain less
encrusted materials. As the
original excavation was lo-
cated close to a localised
drip point, which probably
encouraged the develop-
ment of calcium carbonate
nodules within the deposit,
the 1989 excavations were
located at some distance
from known drip points.
They were undertaken in
<5cm spits, with cultural
materials >2cm maximum
size plotted in three dimen-
sions and bagged separate-
ly. The residue was sieved
in 3mm mesh wire sieves.
Sediment samples were
collected from each spit of
each square.
Both the 1985 and 1989 digs were located
immediately inside the boulders near the cave
mouth, where soft sediments appeared to be at
their deepest and least disturbed. As expected, the
1 989 excavations contained little evidence of cal-
cium carbonate encrustation. The following is
based on the analyis of Test Pit 4 from the 1989
excavations. Preliminary examination of
materials from the other squares are consistent
with the conclusions presented here.
Stratigraphy and Dating
The following stratigraphic descriptions super-
cede those ofDavid (1991d). A detailed report on
sediment thin sections and minerology by Dr J.
Magee (Department of Archaeology & Natural
History, RSPAS, Australian National University)
will be published elsewhere.
Five stratigraphic units (SU1, SU2a, SU2b,
SU2e, SU3) were identified from Test Pit 4
(Table 14, Fig. 24). All SUs contain stratified
cultural materials except for SU3. The results of
the geomorphological analyses support the in-
terpretation of SUs 1 and 2 (but not SU3) as
being associated with human activity (Magee,
1993).
Four radiocarbon dates were obtained from
Test Pit 4, and one from the original 1 985 excava-
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FIG. 24. Fern Cave: section drawings. Test Pit 4 is the deepest square (repre-
sented on the eastern and southern sections). The circles represent the locations
of the oriented sediment samples.
tion (Test Pit 3) (Table 15). All of the radiocarbon
dates were obtained from materials collected
from the sieves, and hence none are spot dates.
Beta-33921, the only charcoal date obtained,
comes from all of the charcoal obtained from
XU1 in Test Pits 4, 6 and 7. All the other dates
come from samples of the land snail Xan-
thomelon pachystylum. Six points relating to the
stratigraphy and dating need elaboration:
1, occupation at Fern Cave began sometime
before 26,000 years ago. Extending the depth-age
curve to the base of occupation, 3.0cm below the
25,710±490BP date, suggests c.29,000BP for
the start of occupation at the site (Fig. 25), al-
though this now needs to be tested with further
radiocarbon dates (forthcoming).
2, some 33cm of sediment have accumulated
since the first evidence of human occupation in
Test Pit 4. This implies an average sedimentation
rate of 1.2cm/1000 years. Although this is low,
sedimentation rates vary from 3.3cm/1000 years
during times of peak occupation, to 0.6cm/1000
years during periods of less intensive use (see
below). Such low sedimentation rates are not
surprising, since sediments are unlikely to enter
the cave except through animal or human agency
(and retained largely by the presence of large
boulders near the entrance of the cave, acting as
a sediment trap).
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FIG. 25. Fern Cave: depth-age curve for Test Pit 4. X axis
Y axis = centimetres below the ground surface.
3, the reliance on land snail (X. pachystylum)
dates is problematic given their largely unknown
reliability for dating. However, the Fern Cave
dates are likely to approximate charcoal dates for
two reasons. Firstly, a control sample of X.
pachystylum from Echidna' s Rest was submitted
for dating. Echidna' s Rest is a rockshelter located
in the same geological formation as Fern Cave
(see below). The sample was collected from XU
1
of Layer 1 (Test Pit 4), where a charcoal date of
690±90BP (ANU-4812) had previously been
obtained (see David, 1990a). The land snail gave
a reading of 1,150±60BP(ANU-7015), suggest-
ing that a discrepancy of c.450 years may exist
between charcoal and land snail dates. We have
not compensated for this in the analysis below,
however, as the precise error factor which can
be expected for X. pachystylum dates is still
unknown. J. Head (Australian National Univer-
sity, pers. coram., 1991) has suggested that an
error margin of up to 2,000 years can be ex-
pected.
Secondly, the Pleistocene levels of Walkunder
Arch Cave were also dated on land snail samples
(presumably X. pachystylum) (Campbell, 1982)
(see below). Walkunder Arch Cave is also located
within the same geological formation as Fern
Cave, so the error factor on land snail dates is
likely to be of a similar order of magnitude. The
Walkunder Arch Cave land snail dates follow a
long sequence of charcoal dates, and appear to be
of an acceptable age range (Campbell, 1982).
years BPx 1000,
Nonetheless, the use of land
snails for dating remains
problematic: X. pachystylum is
known to burrow, and the
softer the sediments, the deeper
the burrowing is likely to be (J.
Stanisic, Queensland Museum,
pers. comm., 1991). However,
in compact sediments such as
those of Fern Cave, snails are
unlikely to burrow to any great
depth. This is further high-
lighted by the absence of any
live shell from the excavations
at Fern Cave. Free-sealing
snails usually secrete a cal-
cified mucus membrane to stop
dessication, butX. pachystylum
does not do this. It frequents
humid areas, and generally
avoids burrowing in dry sedi-
ments due to the dangers of
dessication. The Fern Cave
sediments were relatively dry in the excavation
area, and are therefore unlikely to have been
conducive to X. pachystylum burrowing (P.
Coleman, Australian Museum, pers. comm.,
1987; J. Stanisic, Queensland Museum, pers.
comm., 1991). The implications are that the shells
died on or near ancient surfaces, rather than being
the result of post-depositional intrusions.
Many of the X. pachystylum fragments used for
dating were extensively burnt. Unless the shells
were alive underneath the ground, and burnt by
overlying hearths, the snails are likely to have
been deposited as burnt shells in the same
stratigraphic contexts as found when excavated.
If the former is the case, they would be later
intrusions (living specimens burried and burnt in
older deposits), and would thus be younger than
their stratigraphic contexts. No hearths were
noted in the Fern Cave excavations.
4, the dates obtained have been adjusted to take
into account
nC values, which indicate no sig-
nificant amounts of contamination from carbon
sources such as the local limestone. However,
land snails need a constant intake of calcium, and
may achieve this by consuming calcium car-
bonate from the local rock, which contains an-
cient carbon. It is for this reason that J. Head has
suggested that land snail dates can be expected
to be up to 2,000 years in error (also C. Murray-
Wallace, University of Sydney, pers. comm.,
1990).
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FIG. 26. Fern Cave: Test Pit 4, deposition rates. A = sedimentation rates, B =
land snails, C = bone, D = mussel shell, E = stone artefacts, F = charcoal, G =
burnt earth and burnt stone, H = ochre.
5, an examination of the mineralogy of
stratified land snail shells from Fern Cave by Dr
J. Magee (Australian National University, pers.
comm., 1992) has revealed no evidence for re-
working of carbon through re-crystallisation of
the shell. This is an important point, as it virtually
eliminates the chance that carbon from the dated
shells has been fractionated by re-crystallisation.
6, the entire Holocene sequence is compacted
into 6cm of deposit. A similar problem was faced
at Colless Creek by Hiscock (1984a) and, as
already mentioned, numerous other sites in north-
ern Australia also have compacted early to mid
Holocene deposits (e.g. Kenniff Cave and The
Tombs [Mulvaney and Joyce,
1965], Walkunder Arch Cave
[Campbell, 1982], Early Man
[Rosenfeld et al., 1981]). In
most cases, this is believed to
reflect an erosional phase
caused by a period of increased
rainfall from approximately
8,000 to 3,000 years ago. At
Fern Cave, however, there is no
evidence of an erosional phase,
nor of a depositional hiatus.
Cultural materials show no
evidence of water damage, the
mean size of sediment particles
is no greater than underlying
sediments, and there are no
signs of stratigraphic discon-
formities. It is likely that the
Holocene period simply wit-
nessed slower sedimentation
rates, possibly in direct relation
to lower occupational inten-
sities at the site.
Cultural Materials:
Deposition Rates
The cultural materials ex-
cavated from Test Pit 4 are
listed in Table 16. Deposition
rates were calculated from this
raw data, following the
method outlined above (that
is, via reference to the depth-
age curve; Fig. 25, Table 17)
(Table 36). Although deposi-
tion rates have been calculated
for the duration of occupation
at Fern Cave (Test Pit 4), it
must be stressed at this stage
that these rates should only be
treated as gross estimates
(Table 18). This is especially so for the post-
17,200± 100BP excavation units. The reason for
this is that these units possess poor chronological
control as a result of insufficient radiocarbon
determinations. The following discussions, there-
fore, should be treated with this problem in mind.
Following initial occupation of Fern Cave, per-
haps around 29,000 years ago, the deposition
rates of all cultural materials were low until the
onset of the last glacial period, around 22,000
years ago (Fig. 26). The glacial maximum (which
is represented at this site by the period 22,000-
17,000BP) saw peak deposition rates of stone
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artefacts, bone, mussel shell, burnt earth, and
burnt stone. Peak sedimentation rates accom-
panied the increased rates of deposition of cul-
tural materials.
Interpreting the Trends in Deposition Rates of
Cultural Materials and Sediments. The last gla-
cial maximum corresponds to the most arid time
of the last 40,000 years. The presence of low sea
levels at that time, and the exposure of the Sahul
Shelf, are believed to have reduced convection
around the present sea-board, resulting in the
formation of drier air masses and decreased precip-
itation throughout much ofCape York Peninsula.
Evidence for a more humid period immediately
preceding the arrival of humans at Fern Cave
(c.29,000BP) appears in the form of flowstone
detritus in XU10 (SU3), immediately below the
basal occupation layer (see David, 199 Id). The
return ofincreasingly more humid conditions fol-
lowing the glacial maximum (after c.J7,000BP)
is associated with a significant decrease in the
deposition rates of cultural materials. Bone
deposition rates decrease six-fold, stone artefacts
three-fold, and burnt earth and stone disappear
altogether after that time. With the exception of
ochre, these low levels are maintained throughout
the period following the glacial maximum.
Stone Artefacts and Rock Art
The stone artefacts from Test Pit 4 were recent-
ly examined by Lara Lamb for her honours thesis
at the University of Queensland (Lamb, 1993).
Her analysis focused on technological rather than
typological issues (no recognised artefact types
were identified from Fern Cave). Her aims were
to determine whether or not the peak stone ar-
tefact deposition rates reported by David ( 1 99 1 d)
could be explained by changes in methods of
stone artefact production. She thus identified a
number of attributes that could be directly related
to specific behavioural practices. These included
some that could be attributed to technological
practices, and some that related to the subsequent
modification of artefacts as a result of changes in
site use (e.g. burning, trampling). Her results
showed significant increases in activities such as
burning and trampling during the height of the
last glacial maximum (c.22,O00-I7,0O0BP) y as
well as a reduction in the use of quartzite and
increased use of chert at that time. Chert can be
found in the immediate vicinity of Fern Cave, but
quartzite cannot (it's closest source is more than
10km away).
Lamb's results indicate peak use of Fern Cave
during the arid phase, c.22 t000-]7,000BP. A
number of permanent springs currently occur
within 2km of Fern Cave, a feature of the local
landscape that may have attracted people to the
area at that time. One implication of these results
is a possible narrowing of resource catchments
during the height of the last glacial maximum.
This issue is currently being further explored by
Lamb and David, and will be reported elsewhere.
The very large amounts of ochre excavated
from the Holocene deposits suggests that certain
forms of artistic activity were concentrated
during this time. This is in contrast to low deposi-
tion rates of all other cultural materials at this
time. The implications are that while occupation-
al intensities may have decreased following peak
aridity during the last glacial maximum, people
continued to use the site, albeit in a different way.
While occupational intensities probably
decreased, activities using earth pigments (paint-
ing/stencilling) appear to have increased some-
time during the Holocene. Given that the
Holocene deposits are contained within only two
excavation units (the second of which also contains
Pleistocene deposits), it is not possible, at present,
to further define the timing of these events.
Conclusion
The coincidence of high occupational inten-
sities and peak aridity during the glacial maxi-
mum at Fern Cave may not be fortuitious.
Permanent springs presently occur near Fern
Cave, and water can also be found year-round
within the site in the form of dripping water.
Consequently, occupation at Fern Cave was at its
most intensive from 22,000 to 17,000 years ago,
when the availability of water may have been
most critical to settlement location. It is not yet
known whether such a focus on Fern Cave and its
immediate vicinity was a (dry) season or a year-
round phenomenon.
As the cave gradually became less habitable
due to increasing levels of humidity (especially
during the early Holocene), and as surface water
in surrounding areas became more widespread,
the use of Fern Cave as a base camp decreased.
Its importance in the overall settlement system
was nevertheless probably maintained by a shift
in site activity, losing importance in the domestic
domain, and gaining significance in fields related
to cave-painting activity.
ECHIDNA'S REST
Echidna's Rest is a large rockshelter situated at
the base of the Queenslander Tower, a large lime-
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stone bluff located 20km northwest of Chillagoe.
It contains a large, skylit opening in an above-
ground limestone karst formation, with near ver-
tical walls up to 30m in height. The rockshelter
created by the skylit chamber can be reached by
a single, small opening in the rock wall at ground
level.
Most of the shelter's surface is flat, with 208m2
of the soft surface lying outside the dripline, and
94m2 sheltered within it. The area outside the
dripline has some grass cover and occasional
trees. Cultural deposits occur only within the
main chamber of the rockshelter complex. Fine,
ashy surface sediments are restricted to a local-
ised area within the dripline. The site was partially
excavated by one of us (BD) for a Masters thesis
in 1985 (David, 1987, 1990a), and has since been
largely re-analysed. No excavation was attempted
outside the dripline, although all surface artefacts
were plotted and collected (David, 1987).
Twelve 50cm x 50cm squares were excavated,
representing 4% of the soft ashy deposits. Eleven
of the squares were juxtaposed to form a trench,
while the other was located 1m south and 1.5m
west of the main trench (see David, 1990a). The
trench was located in an area devoid ofmacropod
surface disturbance, and oriented to span the
width of the shelter from dripline to back wall.
The excavation was undertaken in maximum
5cm spits following the stratigraphy. Spits from
each stratigraphic unit were numbered inde-
pendently from previous SUs (e.g. SU1 XU1,
SU2 XU1, SU2 XU2, etc.). All bones over 2cm
maximum length, and all artefacts noted in situ,
were recorded in three dimensions and bagged
separately. Excavated sediments were sieved
through 1mm wire mesh sieves and subsequently
sorted in the laboratory.
Stratigraphy and Sediments
Three major SUs were identified (SU1, SU2,
SU3). In Square 12, SU2 was sub-divided into
two sub-layers, although it remained undifferen-
tiated in the main trench (David, 1987). Both SU1
and SU2 sediments are rich in organic carbon
(present mainly as ash and charcoal), in accord-
ance with their rich cultural associations. There
is a direct correlation between humidity levels
and amounts of carbonate in the deposits, but this
is not surprising given that calcium carbonate
enters the soil through percolating water.
The Echidna's Rest sediments contain large
numbers ofcave pearls. Cave pearls are inorganic
calcite formations which form in the vadose (above
ground-water) zone with the influx of fresh water.
They are created under low energy environments
in humid tropical and subtropical climates, and
are characterised by composite nuclei formed
chemically by evaporation (Fluglel, 1982: 128,
149). Stable conditions within the limestone en-
vironment are critical to their formation (Wal-
lensky, Australian National University, pers.
comm., 1987).
The abundance of cave pearls in each spit of
each square was estimated by allocating a rating
of 1 for low abundance, 2 for medium, and 3 for
high. The mean abundance rating was then calcu-
lated for each spit of each stratigraphic unit. SUs
1 and 2 contained large amounts of cave pearls,
while very low numbers were found in SU3 (all
spits). This may imply relatively stable environ-
mental conditions during SU1 and SU2 times,
conditions conducive to the formation of cave
pearls.
Radiocarbon Dates
Seven radiocarbon dates were obtained (Table
1 9). All are from good charcoal samples and each
was collected in situ. There is general agreement
between the dates obtained. Dates of 690±90BP
(ANU-4812) for the base of SU1, and
710±120BP (ANU-4809) and 730±200BP
(ANU-48 1 5) for the top ofSU2 suggest a change-
over from SU2 to SU1 around 700BP. A date of
2,440±150BP (ANU-5155) was obtained from
near the base of SU2, along with a date of
2,120±150BP (ANU-4810) above it. Given the
stratigraphic provenance of the radiocarbon
dates, it is likely that SU2 began around 3,000
years ago. Unfortunately, a lack of adequate char-
coal has meant that radiocarbon dates have not
been obtained from SU3. Its antiquity is therefore
unknown.
If the SU2/SU3 interface reflects changes in
environmental conditions, then its inferred antiq-
uity of around 3,000BP accords well with
palaeoclimatic reconstructions obtained from
nearby areas. Kershaw's (e.g. 1975a) work espe-
cially points to an increase in rainfall during the
early Holocene, followed by a decrease around
3,000BP. This is also supported by the low den-
sity of cave pearls recovered from SU3, implying
unstable environmental conditions at that time.
The distribution of various species of land snails
down the deposit is also consistent with this inter-
pretation (David & Stanisic, 1991). The implica-
tion is that SU3 contains materials deposited
during the early to mid Holocene (David, 1990a).
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Cultural Materials
No attempt was made to estimate deposition
rates of cultural materials, as the antiquity of SU3
is unknown. Quantities of cultural materials were
thus standardised by calculating the amounts of
materials obtained per amount of sediment ex-
cavated for each SU (David, 1987) (Table 20).
Burnt Ant Bed, Burnt Earth and Burnt Stone.
Burnt ant bed was present throughout the upper
spits. SU2 contained more burnt material than
either SU1 above it or SU3 below it. This was
expected given that an in situ hearth was ex-
cavated from SU2 XU2.
Ochre. Sixteen ochre fragments were recover-
ed. All are less than one gram in weight, and
include yellow, orange, red and mauve fragments.
Most of the ochre came from SU1 (<700BP), al-
though no use-worn pieces were identified.
Egg Shell and Mussel Shell. The only animal
remains, other than terrestrial fauna, attibutable
to human activity are egg shells and mussel shells
(Velesunio sp.). Eight pieces of egg shell are
present (species unknown, but not emu), each
weighing O.lg or less. Most pieces are unburnt.
Mussel shells are uncommon in all SUs. Their
poor representation cannot be attributed to
preservational factors, given the ideal preserva-
tion conditions at Echidna's Rest. Egg shell and
mussel shell peak in SU2 and SU1.
Bone. Bone occurs in all of the excavated spits,
but increases significantly after c.3,000BP. This
overall increase is associated with an increase in
proportions of burnt bone, which peak during
SU2 XU2 times (the hearth layer). Burnt bone
shows extensive evidence ofcalcination. This can
only occur through heating under temperatures
rarely reached under natural conditions. Further-
more, a significant proportion of the burnt bone
has a bluish-grey tinge, obtained when vgreen'
bone is burnt (David, 1 990b). These factors point
to the burning of food refuse by the occupants of
Echidna's Rest, and this is especially so of SU1
and SU2 times (i.e. after c.3,000BP).
Twelve species of animals were identified (Table
2 1 ). They include rodents, bandicoots (Isoodon sp.),
rock wallabies (Petrogale sp.), wallaroos (Macro-
pus robustus), possums (Trichosurus vulpecula and
Pseudocheirus peregrinus)t lizards (AGAMIDAE,
GEKKONIDAE, SCINCIDAE), snakes (ELAP-
IDAE, BOIDAE) and birds (AVES). However,
none of the lizard or rodent bones are burnt.
Given that lizards and rodents inhabit the local
caves today, they are not interpreted as being the
result of cultural activity in the site. Similarly, the
single bird long bone from SU1 is fresh in ap-
pearance (and unburnt), and is likely to have been
naturally introduced into the site.
The range of species represented at Echidna's
Rest is very similar to that from the late Holocene
layers of Walkunder Arch Cave nearby
(Campbell, 1982; David, 1983, 1984a, 1984b)
(see below). The latter are dated to the last 3700
years BP (Campbell, 1982). In both cases, there
is a predominance of Petrogale sp. and Isoodon
sp., with most rock wallabies from the Walkunder
Arch Cave assemblage having their fourth molar
partially or fully erupted (41 out of 43 MN1)
(David, 1984a). All of the species present at
Echidna's Rest, and all of those from Walkunder
Arch Cave, with the exception of a small number
of freshwater mussels, three Macropusagilis, one
fish and one crab, were obtained from or near the
limestone zone (see below). Macropus robustus
and M. agilis are rare in both sites, implying that
during the last 3,700 years or so, the plains, hills
and creeks surrounding the limestone outcrops
were not an important food resource zone while
the limestone caves were being occupied.
Coupled with a well defined targetting of the
limestone karst fauna, the late Holocene foragers
of the Chillagoe region appear to have con-
centrated their hunting activities on older mem-
bers of the rock wallaby population. The
Echidna's Rest and Walkunder Arch Cave faunal
remains may thus reflect a focused hunting
strategy. If such a strategy existed, it appears to
have been employed continuously from at least
3,700BP to the ethnohistoric present.
Bone Tools. Six bone artefacts were excavated.
They all came from SU1 and SU2, and consist of
four ground uni-points and two ground spatulae
made from macropod fibulas.
Stone Artefacts. 3,669 stone artefacts were ex-
cavated from Echidna's Rest, 96% of which weigh
less than 2.0g. Of the 96 flakes weighing 2.0g or
more, 52 (54%) exhibit retouch or use-wear.
There are thirteen formal stone artefacts, falling
into five formal types and representing 0.4% of
the assemblage. They include two backed flakes,
one small fragment of edge-ground axe (0.4g),
one thumbnail scraper, and nine burren adzes
(Fig. 27). Although backed flakes are rarely
found in northern Australia, Campbell (1982) has
reported their occurrence from Walkunder Arch
Cave's Pleistocene deposits.
The main formal tool type at Echidna's Rest is
the burren adze. All burren adzes come from SU 1
,
and therefore date to the last 700 years or so.
Ventral surfaces are characteristically convex,
and the modified edges occur laterally to the
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striking platform. The edge wear includes deep
and extensive step fracturing of a type identified
by Kamminga (1982, pers. comm., 1987) as
created by the working of hardwoods. Edge
angles are consistently between 60° and 80°, with
scalar retouch and intrusive step fracturing along
a large portion of the margins. Artefacts show
clear signs of reduction through both use wear
and retouch.
While quartz (36.9% of assemblage) and in-
durated mudstone (29.2%) were the most com-
mon flaked raw materials, limestone (19.6%),
chert (12.2%), chalcedony (1.9%), ironstone
(<1.0%), quartzite (<1.0%), conglomerate
(<1.0%), and obsidian (<1.0%) were also used.
The latter is particularly interesting in that it is a
true glassy obsidian, representing the first such
occurrence in a mainland Australian archaeologi-
cal site (David et al., 1992). There are no clear
signs of changes in the raw materials used during
the course of occupation at Echidna's Rest.
All of the burren adzes were made on indurated
mudstone. Indurated mudstone artefacts also
show occasional signs of heat treatment in the
form of potlids, which make up 5.9% of the
indurated mudstone artefacts (N=61 potlids, with
31 from SU1, 20 from SU2, and 10 from SU3).
Selective heat treatment of a single raw material
may imply that indurated mudstone was a func-
tion-specific material, and this is supported by
their use for adze-making. It is unlikely that the
potlids were accidently formed when camp fires
were lit over existing buried artefacts, as other
raw materials could be expected to have been
affected as well (especially chert), and there is no
sign of this.
In addition to the initial appearance of burren
adzes, there are also further important differences
between the stone artefacts of SU1 and SU2:
1, there are five times as many stone artefacts
deposited per unit time in SU1 than there are in
SU2, and seven times by weight;
2, the proportion of modified artefacts in SU1
is one and a half times as great as in SU2;
3, there is a greater intensity of stone use, as
measured by edge length per gram of stone and
by edge length per number of tools, in SU1. SU1
FIG. 27. Echdina's Rest: burren adzes and other modified flakes. Scale in cm units.
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artefacts show twice as much edge modification
(by length) as do SU2 artefacts;
4, in SU2 all edge angles are relatively acute
(ranging from 8° to 60°), whereas SU1 has a
broader range of angles;
5, heavy step fractures (often found on burren
adzes) occur only in SU1
.
Together, these points suggest that between
c.3,000BP and 700BP, when SU2 was being
formed, stone working, and by implication wood
working, was not an important activity inside the
dripline at Echidna's Rest. The last 700 years
saw major increases in such activities.
The biggest change, however, took place after
c.3,000BR This is when the frequencies of all
types of cultural materials increased the most.
Mean edge lengths per artefact and per tool also
increased significantly at this time, implying
greater use of stone. The implications are that the
last 3,000 years or so witnessed significantly
greater intensities of site use at Echidna's Rest
than during previous times.
Discussion
Echidna's Rest appears to have been only very
intermittently used until c.3,000 years ago, after
which the intensity of occupation appears to have
increased at an accelerating rate. Within this
broad context, it is not until the last c.700 years
that stone working and wood working activities
became important, at least in those parts of the
site that were excavated.
The single hearth excavated from SU2 is lo-
cated near the centre of the main charcoal and ash
concentration. The area around the hearth ap-
pears to have been kept clean of bone debris
during SU 1 times, as most bones are concentrated
against the back wall during this time (see David,
1990a). The large cores on the surface of
Echidna's Rest are preferentially located against
the back wall (David, 1987). This is the case
despite the fact that almost all other stone ar-
tefacts are found away from the wall, near and
outside the drip line. These factors imply main-
tenance of the living space, which in turn probab-
ly signifies either prolonged use of the site, or an
anticipated return after initial abandonment, or
both (Stevenson, 1982).
WALKUNDER ARCH CAVE
Walkunder Arch Cave is located towards the
southern end of the limestone belt. It is a large
limestone cave located at the base of the
Walkunder Tower. It contains a large, flat and
ashy floor exhibiting extensive evidence of
human occupation. Some cave paintings and
engravings are present on the walls, although they
are not clustered in any single part of the cave.
Campbell (1982, 1984) began excavations at
Walkunder Arch Cave in the early 1980s, and
although his excavations remain largely un-
published, enough material has been presented to
allow an investigation of broad temporal trends.
Ten radiocarbon dates, spanning some 19,000
years were initially published (Campbell, 1982),
followedby a longer list more recently (Campbell
& Mardaga-Campbell, 1993). The stratigraphy is
divided into two major units. The lower sedi-
ments are relatively homogeneous and compact,
and contain relatively few cultural materials. This
is followed by a series of finely stratified, ashy
and charcoal-rich lenses with large amounts of
cultural material. Campbell (1984: 178-179) ar-
gued that a sediment hiatus (absence of occupa-
tion?) separates the lower from the upper unit, in
that 'at WalkunderArch Cave the early Holocene
is missing' (Campbell, 1984: 178). This is evident
'between layers 8 and 7 [where] there is a major
stratigraphic break which is clearly
demonstrated by the difference between Beta-
4326 and Beta-4327, both of which are on good
charcoal samples' (Campbell, 1982: 65). One of
us has elsewhere argued that Layer 8 is probably
a deflated deposit, and that two dates from Layer
8 and Layer 9 (Beta-4326 and Beta-4324) are
inverted because of the disturbed nature of Layer
8 (David, 1983). Given the otherwise internally
consistent sequence of dates, the major reversal
of dates within Layer 8 cannot adequately be
explained by a total absence of early Holocene
sediments. The relatively coarser nature of sedi-
ments in Layer 8 is consistent with the notion that
it is a deflated/lag or otherwise disturbed deposit,
and that it should therefore be treated as a dis-
turbed interface between cultural layers. Such a
scenario also implies the presence of early
Holocene deposits, rather than their total absence
from the site. If this interpretation is to hold, we
can expect further inversions of radiocarbon
dates from Layer 8.
The distribution of cultural deposits follows the
same general trends as those documented from
other north Queensland sites. Charcoal, bone and
stone artefact concentrations are particularly
dense after 3,700±60BP (Beta-4327) (Campbell,
1982, 1984), coinciding with the appearance of
the Small Tool Tradition (Campbell, 1982, 1984).
Soon after 2,220±70BP (Beta-2478), a new
stone industry appears. It is argued by Campbell
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(1984: 179) to contain significantly smaller pro-
portions of retouched tools (the Lesser
Retouched Tradition). No details have yet ap-
peared on either of these 'traditions' at
Walkunder Arch Cave.
PILLAR CAVE
Pillar Cave is a large limestone cave (floor area
= 150m2) located to the immediate southeast of
Chillagoe. Excavations by Mardaga-Campbell
(1986) began in 1985, specifically to study the
occurrence of 'living floors' in the caves of the
Chillagoe area. Consequently, a horizontal ap-
proach to excavation was adopted. Although her
excavations have not been completed, with only
the upper stratigraphic layers having been
revealed, Mardaga-Campbell (1986: 51-55) has
so far reported a sequence of finely stratified ashy
lenses and rich cultural deposits dating to
1,940±80 years BP (Beta-13230).
Research results from Pillar Cave remain large-
ly unpublished. Little can thus be said about the
cultural and depositional sequence at the site.
Mardaga-Campbell noted, however, that al-
though *a minimum age estimatefor the occupa-
tion sequence haspresently notyet been obtained
... the lowest part of the profile at Pillar Cave
resembles the most recent Pleistocene layer at
Walkunder Arch Cave in the structure of the
deposits themselves, and the appearance oflarge
numbers of land snail shells. Unfortunately, the
smallamount ofminute charcoal specks collected
so far in the deepest part of deposits at Pillar
Cave is insufficientfor conventional dating. If a
Pleistocene occupation were to be confirmed by
radiocarbon dates, it would imply a very long
hiatus between it and the late Holocene occupa-
tion which apparently began about 2000BP.*
(1986:56).
DISCUSSION
Of the five sites excavated from the Rookwood-
Mungana-Chillagoe limestone belt, only two
detailed site reports have appeared (Echidna's
Rest and Fern Cave). The conclusions generated
from these studies are thus necessarily limited in
scope. Nevertheless, some broad trends have
emerged.
The post-3,700 year-old deposits from
Walkunder Arch Cave are finely stratified,
whereas the earlier sediments are more
generalised. Large amounts of charcoal, stone
artefacts, bone, and hearth debris are associated
with the upper layers, but not with the lower units.
It has been argued elsewhere that the vast
majority of the bone from the upper units is
derived from human activity (David, 1983),
Hence, although deposition rates have not been
presented, increases in rates of disposal of food
remains and stone artefacts after c.3,700BP are
implied. It is not known whether deposition rates
of other cultural items, such as ochre, also in-
creased after that time. Associated with these
changes are the beginnings of new stone tool
types and possibly also of new technologies. The
Small Tool Tradition (which remains undefined
for the area) begins around 3,700BP at
Walkunder Arch Cave, with further changes in
stone artefacts taking place c.2,200BP (Camp-
bell's Lesser Retouched Tradition). Foraging
strategies focusing on the exploitation of non-
juvenile rock wallabies were practiced from at
least 3,700BP to present, although it is not known
whether previous hunting strategies were com-
parable.
Thus there is evidence to suggest that the chan-
ges which took place at Walkunder Arch Cave
c.3,700 years ago were systemic, in the sense that
they involved alterations of various aspects of
socio-cultural practice. Precisely what this pat-
tern means is difficult to determine. Layer 8,
immediately preceding 3,700BP, contains sedi-
ments showing evidence of reworking, erosion or
deflation. It is thus difficult to determine whether
the changes documented above really began to
take place around 3,700 years ago, or whether
they emerged sometime during Layer 8 (the early
to mid Holocene). This question, therefore, can-
not be resolved without further data.
The Echidna's Rest excavations have revealed
temporal trends broadly comparable with those
of Walkunder Arch Cave, although important
differences also exist. The changes noted here
include major increases in occupational inten-
sities after c.3,000BP, followed by further in-
creases after C.700BP. The only evidence for
changes in formal stone artefact types occurred
after C.700BP, when burren adzes first appeared.
The poorly differentiated nature of Echidna's
Rest's deposits did not allow a fine temporal
definition of stratigraphic units. Nevertheless, it
was estimated that the rich cultural layers began
around 3,000BP. It is difficult to know if this
increase occurred in two stages (at c.3,000BP and
C.700BP as indicated by the radiocarbon dates
and stratigraphic changes), or if they were con-
tinuous after c.3,000BP. This uncertainty stems
largely from the vagaries of poor stratification, as
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the upper two units were shallow, and internal
trends could not therefore be adequately inves-
tigated.
The Fern Cave results are intriguing, and intro-
duce a new dimension to the research question—
the problem of changing site use. We use the
word 'problem' purposefully, because as ar-
chaeologists we tend to treat changes in terms of
broad and relatively long-term events (e.g., the
beginnings of new technologies or site types sig-
nifying social or cultural innovations). At Fern
Cave, however, we have evidence of the same site
being used over a considerable length of time—
some 29,000 years — during which it is not so
much the traits of the artefacts that change, as the
nature of site use. During times of peak aridity
(c22,000-17,OOOBF), the site appears to have
been used as some form of consumption and
workshop base (perhaps as a residential base
camp), as is implied by the numerous stone ar-
tefacts and bone remains discarded at that time.
Sometime during the Holocene, however, the
site's function changed significantly, with the
appearance of large amounts of ochre accom-
panying a significant decrease in the discard of
other types of cultural materials. The site thus
appears to have been used extensively for the
creation of painted and/or stencilled art from that
time onwards, largely ceasing to be used as a
residential base.
It is not possible to determine precisely when
these changes took place because of the shallow-
ness of the Holocene deposits and lack of ap-
propriate radiocarbon dates. The timing of the
cave's use as a residential base during a period of
peak aridity, however, may be more than coin-
cidental. Limestone caves of the Rookwood-
Mungana-Chillagoe area in general, and Fern
Cave in particular, are relatively humid places in
an otherwise dry environment. Today, numerous
drip spots accumulate water within the site
throughout the year at Fern Cave, even though
very little rain falls at Chillagoe for six months of
the year. In this sense, the limestone zone is a
refuge for biological organisms, including people.
The considerably drier nature of the region
between 22,000 and 17,000BP may have en-
couraged use of the limestone zone. Peak occupa-
tion at Fern Cave during this time may be related
to such factors. Permanent springs within 2km of
Fern Cave, located in an otherwise dry landscape,
adds further weight to its refuge status during this
time. Subsequent increases in humidity after
c.l7,0OOBP may have encouraged further chan-
ges in site use, as the site's increased dampness
may not have been conducive to any form of
prolonged occupation by people.
In short, the Rookwood-Mungana-Chillagoe
limestone belt has revealed evidence for in-
creased site use, together with increased deposi-
tion rates and changes in artefact typologies
during the mid to late Holocene. In all cases
except for Fern Cave, which possesses unusual
environmental properties, the major changes took
place during the late Holocene. It is difficult to
determine precisely when these changes took
place, but there is evidence to suggest that they
were relatively sudden (punctuated), although
maybe not exactly contemporaneous between
sites. While some of these changes appear to be
contemporaneous (e.g. increased deposition rates
and the beginnings of the Small Tool Tradition
around 3,700 years ago at Walkunder Arch Cave),
others took place at different times. The relation-
ship between these various changes remains un-
explored, but will be further discussed below.
PRINCESS CHARLOTTE BAY
AND THE FLINDERS ISLAND
GROUP
Princess Charlotte Bay is located in the north-
eastern corner of the study region. It is a large,
crescentic bay whose northern boundary is ill-
defined, but which can, for the sake of con-
venience, be taken to correspond with Claremont
Point (Fig. 28). To the east, a low, dissected
sandstone plateau (300-400m ASL), known as
the Bathurst Range, stands in marked contrast to
the bay proper. An insular extension of the Range
appears in the form of the Flinders Island group,
northeast of the bay. Located between three and
twenty-one kilometres off-shore, the major is-
lands— Clack, Stanley, Flinders, Blackwood and
Denham — contain an abundance of sandstone
rockshelters, although few possess any surface
cultural deposits.
Princess Charlotte Bay is drained by three
major river systems, the Normanby , Kennedy and
Stewart rivers. A broad range of environmental
zones occurs around the bay, although flat, sandy
plains are predominant. Swamps are abundant,
while mangrove forests fringe the bay's inshore
margins and the lower reaches of the rivers.
Supratidal saline silt flats separate the marine
environment from the Bathurst Range. It is on the
former that numerous cheniers have accumu-
lated, many of which contain large and mounded
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shell middens (Beaton, 1985; Chappell, 1982;
ChappelletaL, 1983).
THE ARCHAEOLOGICAL SITES
Beaton (n.d., 1981, 1985) undertook a series of
archaeological excavations at Princess Charlotte
Bay and on the Flinders Island group. The main
aims of his research were to determine:
1, the length of occupation of the area, and
2, the area's economic (especially subsistence)
base (Beaton, 1985).
Each of these questions focused on investigat-
ing the antiquity of coastal occupation (including
the use of cheniers) at Princess Charlotte Bay and
surrounding areas (Beaton, 1985: 5). Beaton (1985)
obtained radiocarbon determinations from three
rockshelters and seven mounded shell middens.
Few of the results have yet been published, but
what has been reported to date is sufficient to
make general statements about broad regional
trends.
Endaen Rockshelter
Endaen Rockshelter is a large sandstone over-
hang located on Stanley Island. A single, lm x
2m pit was excavated in 10cm arbitrary spits in
1979, and the site was poorly stratified. Beaton
(n.d.: 9) wrote that ' ... the entire deposit reflects
a Holocene maritime economy', noting that spit
1 (l-10cm below surface) was dominated by the
mangrove gastropod, Terebralia palustris. It
made up 40% by weight of the 21 species iden-
tified from this level, with Lambis lambis, a reef
gastropod, contributing 20% (Beaton, 1985).
Spits 2-4 showed a similar distribution of
shellfish species, with the addition oftwo or three
wallabies (wallabies do not occur on the island
today). No stone artefacts were found, although
Geloina scrapers occurred throughout the se-
quence. Mangrove and reef shellfish, dugong and
turtle were present in low numbers, and fish
remains were rare. Below the shell midden
material a thick, sterile sand and rubble layer was
identified. A radiocarbon date of 2,370± 100BP
(ANU-3379) was obtained from near the base
of the cultural layers. Beaton thus concluded that
*
... marine oriented people with boats began to
occupy it about 2500 years ago. Since that time,
there has been no significant change in the
economic base as estimated by the kind and num-
ber ofshellfish species collected/ (1985: 6).
Whether the Endaen Rockshelter subsistence
base changed or not during the course of its
occupation is difficult to assess, given the thick-
Endaen jm.
Flinders Islands . 7-*
Walaemini jft*N
;;.outh Mound > m
FIG. 28. Princess Charlotte Bay and the Flinders Island
group, showing locations of excavated sites.
ness of the excavation units used and the lack of
clean stratification of the deposits. It is difficult
to know if the minor variations which Beaton
(1985, n.d.) identified between the excavated
spits represent significant changes of short dura-
tion, important broader trends, or whether they
are insignificant variations in a generalised
maritime economy spanning the duration of oc-
cupation at the site. The employment of coarse-
grained, 10cm spits within a single 2m
excavation pit has resulted in producing a
generalisation of trends within each spit. It is also
uncertain whether or not the paucity of fish
recovered is a result of the processing of ex-
cavated sediments through a relatively large, 1/8"
mesh (3.2mm) sieve (Frankland, 1990). Never-
theless, the timing for the initial occupation ofthe
site to some 2500BP is probably a reliable es-
timate, although only a single date was obtained.
Walaemini Rockshelter
Walaemini Rockshelter is a small overhang
located in a sandstone outcrop near the northern
tip of the Bathurst Range. Its maximum height
would once have been 2m from floor to ceiling,
but this has shrunk to 1 .5m with the accumulation
ofmidden deposit in the site. The deposit contains
compact shell midden material over at least 20cm
of archaeologically sterile sandy roof-fall sedi-
ments. Initial occupation at the site is dated to
4/700BP (Beaton, 1985).
The excavation methods and the number of
spits excavated from the site have not yet been
reported, but the following information enabled
Beaton (1985) to construct a basic temporal
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framework for habitation at Walaemini Rock-
shelter. Beaton (1985: 7) reported that Anadara
granosa contributed 60% by weight of spit 8, and
the two lowest spits contained seven species of
shell. The lowest levels contained 6% Ostrea sp.,
compared with 22-28% in the upper levels. In
contrast, up to nine shellfish species were
recovered from the middle and upper spits, lead-
ing him to conclude that this 'may reflect an
increasing understanding by Aborigines of
species patterning and availability on the mud
flats and rocky foreshore, or may be due to in-
creased species abundance in the maturing
mudflat shellfish community . Mud flat,
mangrove and a single rock shore species ac-
counted for all of the shellfish represented at the
site. Some fragments of macropod, bird and fish
bone were recovered, but these were rare. Geloina
shell tools occured in all but the basal spit.
It is difficult to adequately assess Beaton's
conclusions quoted above, given that a detailed
site report has not yet appeared, and that all we
have before us is that new shellfish species appear
'in the middle and upper levels' (Beaton, 1985:
7). Are they rare species which are accompanied
by an increase in the rate of deposition of the
dominant species, Anadara granosa? Are they
numerically important? Is the time-span covered
by the middle and upper spits comparable with
that from the lower spits? If not, an increase in
shell species in the middle and upper spits (and
an increase in numbers of the dominant species?)
may mean only that the middle and upper spits
cover a longer period of time, and that therefore
they do not reflect real increases in shell deposi-
tion rates. Together, these uncertainties make it
difficult to assess the types of conclusions made
by Beaton (1985) and quoted above. The single,
basal date precludes us from further discussing
these issues.
Alkaline Hill
Alkaline Hill is a sandstone rockshelter located
at the base of a sandstone cliff to the west of the
Bathurst Range, near the edge of a chenier plain.
A single 1m x 2m pit was excavated in 1980 by
Beaton (1981, 1985) in 10cm spits, but the ex-
cavation results remain unpublished. We are
nevertheless told that the excavated sediments
contained two depositional horizons, differen-
tiated by variations in the colour ofthe sediments,
and by differences in the frequencies of
mangrove species (Beaton, 1985). As with other
sites in the region, Anadara granosa dominates
the midden refuse, with macropod bones occur-
ring sporadically. No stone artefacts were found,
but Geloina scrapers occurred throughout the
sediments. A radiocarbon date of 3,440±80BP
(ANU-3041) was obtained from the base of the
occupational deposits, overlaying 2.5m of sterile
sand and rubble. As with the other excavated
sequences from the area, the Alkaline Hill ex-
cavations revealed evidence of a specialised
marine economy from the onset of occupation
(Beaton, 1985).
The South Mound
Although seven mounds are reported to have
been dated by Beaton from Princess Charlotte
Bay and the Flinders Island group, only one set
of dates — from the South Mound — has been
published (Beaton, 1985; see also Beaton, 1981:
1 3). The site is a large mound located on a chenier
ridge immediately to the west of Bathurst Range.
The South Mound was partially excavated in
1979-1980 (Beaton, 1985). Its stratigraphy was
revealed by a backhoe trench, from which a 1 m
x lm test pit was excavated in 12 stratigraphic
units (Beaton, 1981, 1985). Twenty three species
of shellfish were identified from the deposits,
with more than 96% (by weight and by MNI)
consisting of Anadara granosa. Rare fish and
turtle bones were also found throughout the
deposits. Beaton ( 1 985: 7) could find no evidence
that any structure was ever built on the mound, or
that living floors were prepared or maintained,
but this is not surprising given the nature of the
excavation. Beaton (1985) also obtained a long
sequence of radiocarbon dates, concluding that
the mound formed rapidly via the deposition of
predominantly Andara granosa lenses. A near-
basal date of 1,715±55 (Beta-1754) dates the
beginning of occupation at the site.
The mound is stratified in the sense that sedi-
ment-rich lenses alternate with lenses with little
sediment. The former are darker than the latter,
and contain more aeolian silts, although shell
remains are still dominant. Beaton (1985: 7-8)
interpreted the mound's formation as resulting
from a series of occupational events (represented
principally by the sediment-poor lenses) inter-
spersed with periods of site abandonment when
vegetation growth occurred on the mound (sedi-
ment-rich lenses). He summarised the results ob-
tained from the South Mound and other middens
from the area as follows: 'Three C14 dates for
basal horizons ofshellmounds distributed on the
chenier system suggest that earliest datesfor the
shellmounds will not much exceed 1700-1500BP
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... Seven other datesfrom basal horizons ofother
shellmounds also on the cheniers suggest that the
period around 1200-800 years BP saw the
production of more numerous (and larger)
mounds. Five dates from the surfaces of
shellmounds on all cheniers are all ca. 500-400
years BP, which 1 take to be the approximate
period when large scale Anadara deposition
ceased: (Beaton 1985: 8-9).
These findings are particularly important given
that cheniers have been in existence for at least
4000 years. The following should be recalled of
the overall chenier plain history at Princess Char-
lotte Bay:
i, chenier formation began c.4,000 years ago.
2, occupation of the cheniers commenced
c.2,000-l,700BP.
3, the occupation deposits were most numerous
and largest in the period around 1,000BP.
4, By 500-600BP large cheniers were no longer
forming and the large scale exploitation of A.
granosa had ceased.
Together, these findings suggest that important
changes have taken place throughout the late
Holocene in Princess Charlotte Bay and the
Flinders Island group.
numbers peaked from 1,200 to 800BP, and may
have ceased approximately 500BP.
Mound construction at Princess Charlotte Bay
is related to the systematic exploitation of the
mangrove species, Anadara granosa, and to the
establishment of associated consumption bases.
As such, mound construction may imply the
beginnings of new resource exploitation
strategies, as well as changes in settlement sys-
tems. Together, this implies an alteration in
resource management strategies sometime after
2,000- 1/700BP, although more data are needed
now to define this event accurately. The excava-
tions at Walaemini, Alkaline Hill and Endaen
rockshelters clearly indicate that subsistence
strategies targetting mangrove resources, and
especially A. granosa beds, have an antiquity
pre-dating mound construction. Although this of-
fers us historical precedents by which to better
understand the origins of subsistence-settlement
strategies involving mound construction, the ar-
chaeological data presented so far unfortunately
do not allow us to progress much further with
such enquiries.
THE KOOLBURRA PLATEAU
DISCUSSION
Although the excavation techniques used at
Princess Charlotte Bay and on Stanley Island may
not have been ideal (especially in respect to the
use ofcoarse, 10cm spits), some general temporal
trends have nevertheless emerged. The first, and
most obvious, is a general lack of any evidence
for human occupation before 4,700BP. What this
means remains uncertain, but it at least suggests
that earlier evidence for occupation in the area
has not been as forthcoming as for late Holocene
times. Beaton (1985) believes that this implies a
time-lag between the stabilisation of sea levels at
their current position perhaps 6,000BP, and the
beginnings of systematic coastal occupation in
the region some 2,000 years later. It remains to
be seen, however, whether or not enough data
has been presented to warrant such a conclusion
(see Barker [1995] for detailed criticisms of this
model; see also O'Connor [1992]). One clear
pattern of coastal occupation nevertheless
remains: in spite of the presence of cheniers
during the past 4,000 years at least, it is not until
approximately 2,000BP (and possibly slightly
later than this) that mounded middens began to be
built on the chenier plains. Furthermore, their
Eighty kilometres south of the sub-coastal fans
and alluvial plains surrounding Princess Char-
lotte Bay is a major, crescentic belt of Cretaceous
and Jurassic sandstones commonly referred to as
'Quinkan Country' (Trezise, 1969). It extends
from northwest of Cape Flattery, arching its way
inland via Laura, and terminates shortly to the
west of the Koolburra Plateau. At its highest
levels, the sandstone plateau reaches an elevation
of 1700m ASL, although in many places it is
considerably lower in height. Towards its western
reaches it attains a maximum elevation of almost
300m ASL (de Keyser & Lucas, 1968; Hood &
Horsfall, 1986). The area is deeply dissected by
a number of rivers, the main ones being the Ken-
nedy, Laura and Normanby (Fig. 29).
The Koolburra Plateau constitutes the western
end of the Laura sandstone belt. It is separated
from the latter by the Kennedy River, which acts
as a convenient geographical marker that, for
analytical purposes, allows us to treat the Kool-
burra Plateau as a relatively distinct and discrete
geographical unit. The Laura sandstones proper
will be discussed separately below.
Flood (1987; Flood & Horsfall, 1986) under-
took detailed archaeological investigations in the
Koolburra Plateau during Earthwatch-sponsored
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FIG. 29. The Koolburra Plateau, showing locations of
excavated sites.
fieldwork in 1981-2. The aims of her research
focused on the excavation of a small number of
cultural sequences Hn order to establish an age
bracket for the artf to reach a fuller under-
standing of the prehistoric culture and technol-
ogy of the region and of changes over time and
space, and to make comparisons with the cultural
systems of adjacent regions' (Flood & Horsfall,
1986: 12).
A particular focus on rock art sites, and a selec-
tion of sites with both paintings and patinated
engravings and apparent deep sequences, were
explicit and central components to Flood's
research. Consequently two sites — Green Ant
and Echidna shelters — were excavated by
Flood & Horsfall (1986), each of which met the
above criteria. Excavations in both cases were
undertaken in 5cm arbitrary spits following the
site's stratigraphy. A 2mm-mesh sieve was
employed. It is to be noted that the vast majority
of sites recorded contained either a total lack of
cultural deposits, or evidence for the presence of
shallow deposits only (Flood, 1987; pers. comm.,
1990).
1 Note that an editorial error resulted in the publication of Echidna Shelter data for the Green Ant excavations (Flood & Horsfall, 1 986:
table 3). The correct Green Ant data, which were originally submitted as their table 3, was obtained from Flood (pers. comm.. 1 990).
THE ARCHAEOLOGICAL SITES
Green Ant Rockshelter
Green Ant is a medium-sized (12m x 3.5m)
sandstone rockshelter located near the base of the
northern extremity of the Koolburra Plateau. It
was rediscovered by Percy Trezise in 1978, and
seven 50cm x 50cm squares were excavated in
1981-2. Distinct stratigraphic units were not dis-
cerned, as the sediment matrix was relatively
homogeneous throughout the deposits. An inter-
nally coherent sequence of nine radiocarbon
determinations, dating to 8,660±340BP (ARL-
151), revealed a near-complete Holocene sequence
consisting of what Flood & Horsfall (1986) charac-
terised as a two-phase cultural sequence.
Cultural Materials: Deposition Rates and
Stone Artefact Types. We have estimated deposi-
tion rates of cultural materials and sediments for
Square 018 using the depth-age curve method.
All of the radiocarbon dates reported by Flood
and Horsfall (1986) for Square 018 were used to
construct the depth-age curve. The curve was
constructed by linking the individual dates, al-
though a midpoint was used between samples
ARL-224 and ARL- 150 because of a slight rever-
sal in radiocarbon dates (Fig. 30). The age of each
spit of Square 018 was then interpolated from this
curve (Table 22).
A series of changes can be identified from the
deposition rates. Following initial occupation
slightly before 8,500 years ago, deposition rates
of all cultural materials are initially low, followed
by a major increase c.8,200 years ago. This is
followed by a marked decrease in deposition rates
of sediments and, to a lesser degree, cultural
materials after around 7J00BP 1 . The latter are
associated with a change from rubble (Layers
5-7) to sandy layers (1-4), probably indicative of
the onset of wet climatic conditions in north
Queensland during the early Holocene, initiating
extensive exfoliation of the cave wall, colluvial
slope wash, and washing away finer sediments
(David, 1987; Hood & Horsfall, 1986; Hughes,
1977). A major break in deposition, or, more
likely, an erosional stage, may be indicated by an
apparent temporal discontinuity between spits 16
and 15. This is implicated by a 3,000-year gap in
radiocarbon dates between these two spits, from
7,550±250 (spit 16) to 4,350± 190 (spit 15). This
depositional hiatus may be due to some climatic
factor (presence of a lag deposit?), although this
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FIG. 30. Green Ant Rockshelter: depth-age curve for
Square 018 (after Flood & Horsfall, 1986). X axis =
cm below ground surface.
possibility requires further geomorphological in-
vestigation.
It is not until approximately 2
y
200-l,800BP
that the deposition rates of both sediments and
cultural materials begin to increase again, gaining
momentum through the course of the late
Holocene (Table 23, Fig. 31). The extent to which
renewed decreases in rainfall (and also decreases
in natural alterations in cave wall exfoliation and
sedimentation processes) some 3,000BP affected
these changes is uncertain. However, the lack of
synchronicity between, on the one hand, climatic
changes (3,000BP) and, on the other, changes in
sedimentation and cultural deposition rates
(2,200-1,800BP) indicates that the latter cannot
be explained simply by the former. Flood &
Horsfall (1986) also note that a broadening of the
tool kit (stone artefact types) takes place
c.l,400BP, indicating that the observed changes
cannot be taken to directly reflect the major
climatic changes that occurred c.3,000BP.
To Flood& Horsfall (1986: 57), the association
of increased sedimentation and artefact discard
rates during the late Holocene implied an 'in-
creased intensity of site use about 2500BP\
noting that 'there is no sign ofany diminution in
intensity of site usage in the most recent levels'.
Contemporaneous increases in ochre deposition
rates may have heralded a 'flowering of the ...
stencil and painting arf (Flood, 1987: 117), a
point to which we shall return. It is not until
1,400-1,200BP, however, that qualitative chan-
ges in stone tools begin to appear in the form of
burren adzes (Flood & Horsfall' s [1986: 33-34]
flake scrapers), indicating the multi-dimensional
nature of change during the late Holocene in the
Koolburra Plateau. Apart for two hammerstones,
burren adzes were the only recognised artefact
types excavated from Green Ant Rockshelter.
Echidna Shelter
Echidna Shelter consists of a massive overhang
formed under a split sandstone boulder located
3km southeast of Green Ant. It contains
numerous rock paintings, stencils and weathered
engravings. It is the latter' s apparent great antiq-
uity which led Flood & Horsfall (1986) to ex-
cavate the site in 1981. As they noted: ' ... the
high degree of weathering of the engravings on
the back wall of the shelter suggested that they
might be ofconsiderable antiquity. It also seemed
possible, although less likely than at Green Ant
Shelter, that they continued below the present
ground surface' (Flood & Horsfall, 1986: 40).
Three 1m x 1m squares were excavated, reveal-
ing five major stratigraphic units containing cul-
tural materials dating from slightly below a date
of 7,280±130BP (ARL-155) to ethnohistoric
present. Coarse sediments and relatively high
sedimentation rates were evident during early to
mid Holocene times, probably reflecting climatic
influences similar to those documented from
Green Ant. Ochre fragments were recovered
throughout the post-5,970±400BP period.
Stone Artefacts. Flood & Horsfall noted: ' ...
artefact types are generally similar to those at
Green Ant Shelter, with the same hafted wood-
scrapers in use from about 6000BP to the most
recent horizon. More specialised small tools ap-
pear in the sequence after3000BP— a thumbnail
scraper from between about 1500 and 2500BP
and a geometric microlith between about 2500
and3000BP: (1986: 54).
The numbers ofsuch types are so rare, however,
that the significance of their late appearance in
the sequence remains uncertain, especially given
their total absence from the excavated deposits at
Green Ant. The last millenium witnessed a sig-
nificant shift in the dominant use ofraw materials
from quartzite to chert (Flood & Horsfall, 1986:
47-48).
Deposition Rates. Deposition rates were calcu-
lated via reference to the depth-age curve (Fig.
32). The interpolated age of each spit of Square
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FIG. 31. Green Ant Rockshelter : deposition rates (per m2/1000 years) for Square 018.
L24 is presented in Table 24. All of the radiocar-
bon dates presented by Rood & Horsfall (1986:
Table 9) were used to construct the depth-age
curve. Table 25 lists the discard rates for various
cultural materials. The only significant trend is an
increase in discard rates (especially of stone ar-
tefacts) after 1,400BP.
DISCUSSION
The overall pattern of change indicated by the
Koolburra Plateau excavations implies that
dynamic climatic conditions during the course of
the Holocene resulted in radical alterations of
sedimentation regimes during the mid Holocene.
Within this context, two periods of peak deposi-
tion rates can be identified at Green Ant (8,150-
7, 100BP, and post-2, 000BP). Whether or not low
deposition rates between 7,100 and 2,000BP are
due to changes in environmental conditions (and
to an erosion of materials from the site) remains
uncertain (and largely uninvestigated). Neverthe-
less, it is not until at least 1,000 years after
stabilisation of environmental conditions some
3,000 years ago that major changes in the cultural
record become apparent (around 2,000BP). These
include increased deposition rates of stone ar-
tefacts, ochre, charcoal and fine, ashy sediments
approximately 2,200-l,800BPat Green Ant, with
similar increases in artefact discard rates taking
place around 1,400BP at Echidna Shelter. The
timing of the documented changes is neither
synchronous within sites nor between them.
Hence at Greent Ant a new artefact type (the
burren adze) makes its appearance 1,400 years
ago, some 1,100 years after the initiation of sig-
nificant increases in deposition rates. It is not
until the last 1,000 years that the relative impor-
tance of raw materials (especially quartzite and
chert) are significantly altered.
The implications of these patterns are multiple.
First, in spite of the limited data base, the late
Holocene, and especially the last 2,200-1,800
years, appears to be a period of major cultural
change. Increased ochre deposition rates probab-
ly imply significant increases in cave painting
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and/or stencilling activity, a claim compatible
with findings reported by others from various
parts of Queensland (e.g. Monvood, 1979). In-
creased deposition and sedimentation rates
during relatively recent times may further indi-
cate increases in occupational intensities within
both Echidna Shelter and Green Ant during the
last two millenia. Yet, in direct contradiction with
these findings, Flood & Horsfall concluded that:
*
... one ofthe surprisingfeatures ofthe Koolbur-
ra sites is the apparent lack of change in their
assemblages over an 8000 year time span. In both
sequences there is a remarkable stability and
continuity, with no basic change in the size,
material or morphology of artefacts over a time
span ofmore than seven millenia.' (1986: 54-56).
This conclusion is surprising, especially given
that they fully acknowledged that major changes
in sedimentation and deposition rates, and in
stone artefact types, took place during the late
Holocene. This is clearly demonstrated by com-
ments such as ' ... there is an increase in both
artefact discard and sedimentation rate at Green
Ant Shelter at about 2550BP\ "increased inten-
sity of site use about 2500BP\ and 'changes
which may reflect intensification are discernible
at ... Green Ant ...' (Flood & Horsfall, 1986:
57-58).
Research strategies in the Koolburra Plateau
have been aimed at excavating sites with the
deepest and oldest apparent sequences, biasing
results towards the recovery of old deposits. The
large numbers of rockshelters with apparent shal-
low occupational deposits recorded by Hood &
Horsfall (1986) are likely to mainly date to rela-
tively recent (late Holocene) occupation (the
findings at Ngarrabullgan Cave notwithstanding),
further accentuating the point that significant
changes in occupational strategies took place
during the late Holocene throughout the Koolburra
Plateau. These changes are most readily ex-
plained in terms of increased occupational inten-
sities within individual sites and of the Koolburra
Plateau more generally, although as we shall see
later, they may alternatively— or additionally—
be interpreted as indicative of structural changes
in existing systems of land use.
The second important implication of the Kool-
burra findings concerns chronostratigraphic
problems making it difficult to determine
precisely when the documented changes took
place. For example, changes which Flood &
Horsfall (1986) estimate as taking place around
2,500BP are here dated to sometime between
2,200 and 1,800BP via reference to the depth-age
100cm
10,000
FIG. 32. Echidna Shelter: Depth-age curve for Square
L24 (after Flood & Horsfall, 1986).
curve (Rood & Horsfall, 1986: figure 6). This
problem of timing has already been observed
from other subregions (e.g. the Mitchell-Palmer
limestone belt), and will re-appear elsewhere in
this monograph. The problem of timing is due to
a combination of factors, including the poorly
stratified nature of excavated deposits, and the
coarseness of the excavation methods used.
Clearly, if temporal issues are to be discussed,
excavation techniques need to be refined to
enable the establishment of relatively fine
grained chronological bases upon which our
broader investigations can be built.
The above comment not withstanding, the third
major implication of the Koolburra results relates
to the apparent non-synchronicity of changes both
within and between sites. As we have seen, within
each site a number of changes relating to various
aspects of socio-cultural life— e.g. artefact tech-
nology, artistic endeavours and occupational in-
tensities— occurred at different points during the
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late Holocene. At Green Ant such changes take
place at various times between 2,200-I,800BP
and l,400BPf while at Echidna Shelter they occur
at various times between 1,400 and 1'OOOBP.
These observations are critical to a proper under-
standing of the dynamics of change throughout
the region and beyond, and critical also to an
adequate characterisation of these changes for the
Koolburra Plateau. Any model purporting to ad-
dress the nature of change during the late
Holocene — whether it attempts to explain the
observed changes via reference to taphonomic
processes, processes of socio-cultural dynamics,
or as an artefact of the methodologies employed
by researchers— needs to be capable of account-
ing for these issues.
LAURA AND BARE HILL
Immediately east of the Koolburra Plateau,
across the Kennedy River, the dissected
sandstone plateau increases in height, reaching its
highest point along its southern and eastern
reaches (Flood & Horsfall, 1986: 6; Rosenfeld
et al., 1981: 46). This is the area of the Laura
sandstones, commonly referred to as Quinkan
Country after the Aboriginal spirits who shelter
there (Trezise, 1969). The sandstone plateau is
dissected by numerous rivers and creeks, forming
gorges and sandstone cliffs, many of which con-
tain rockshelters. It is amongst these shelters that
archaeological investigations have concentrated
(Figs 33, 34).
THE ARCHAEOLOGICAL SITES
Mushroom Rock
Mushroom Rock, originally referred to as the
L-l shelter by Wright (1971), is a rockshelter
formed by an isolated, mushroom-shaped
sandstone rock some 3km southeast of Laura. It
was excavated by Wright (1971) in 1964, where
he obtained a poorly stratified, 6m deep se-
quence. Although the excavation remains largely
unpublished, dates of 1,830±110BP (1-1736) at
75cm below the ground, and 6,870±150BP
(laboratory number unknown) at a depth of 2m
have been obtained, indicating that occupation
may have begun sometime during the late Pleis-
tocene or early Holocene (Wright, 1971: 139).
The timing of the only significant changes in the
stone artefact content reported were estimated by
Wright ( 1 97 1 ) to date to c.3,000BP, and included
the first appearance of blades, burren adzes and
FIG. 33. The Laura sandstone belt, showing the loca-
tion of sites mentioned in the text. 1 = Yam Camp; 2
= Platform Gallery; 3 = Magnificent Gallery; 4 =
Sandy Creek; 5 = Mushroom Rock; 6= Early Man; 7
= Red Bluff; 8 = Red Horse.
eloueras in the deposits. Around this time also, at
above 1.2m below the ground surface, mean ar-
tefact weights begin to decrease. A major problem
exists here, however, as the only data reported are
presented in three depth units — surface-1.2m,
1 .2m-2. 1m and 2. 1m-3 .4m below the ground sur-
face. Because of this, it is not possible to indicate
just when the observed changes began. Unfor-
tunately, no further details about the distribution
of cultural materials have been reported, although
we are told that ochre is present throughout the
sequence (but not whether or not densities change
through time). The lack of published information
and a paucity of radiocarbon dates prevents the
calculation of deposition rates to enable these
questions to be addressed. Morwood (University
of New England, pers. comm., 1994) is currently
examining Wright's excavated materials, and has
recently re-excavated at Mushroom Rock. This
hopefully will enable a fuller characterisation of
temporal trends at the site to be assessed.
Early Man Rockshelter
The Early Man Rockshelter was rediscovered
by Trezise (1973) in 1972, approximately 15km
east of Laura. The numerous patinated engrav-
ings at the site, and their continuation below the
shelter floor, led Trezise (quoted in Rosenfeld et
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FIG. 34. Laura's dissected sandstone plateau (photograph courtesy of the Cultural Heritage Section, Queensland
Department of Environment and Heritage, Brisbane).
al
.
, 1981: 1 ) to believe that the site had consider-
able antiquity, encouraging Rosenfeld (1975,
Rosenfeld et al., 1981) to excavate it in 1974. As
Rosenfeld et al. (1981) noted, the reasons for
excavating it were directly related to the potential
that this site promised for investigating the antiq-
uity of rock art from the region: 'Because of the
association of painting, rock pecking and ar-
tifacts at the Early Man Shelter, as well as its
location and morphology, it appeared a promising
site in which to test the relative antiquity of the art
styles and to explore their respective archaeologi-
cal associations' (Rosenfeld et al. 1981: 5).
Early Man Rockshelter consists of a large over-
hang under a massive sandstone block which is
located on the side of a hill, below the escarpment
of a small tributary of the Laura River. Ap-
proximately 80m2 of deposit are located on a
relatively flat floor, some 40% of which lie
underneath the overhang (after Rosenfeld et al.,
1981: fig. 2). Fourteen lm x lm squares were
excavated (approximately 20% of the deposits),
three of which were located against the back wall
in order to obtain minimum dates for the subsur-
face engravings. Eight stratigraphic layers were
identified, all of which consisted of uncon-
solidated sands differentiated largely by changes
in compaction and by variations in the degrees to
which the deposits were charcoal-stained (Rosen-
feld et al., 1981:7). Twelve radiocarbon dates
were obtained, including a near-basal date of
18,200±450BP (ANU-1565) in sterile sand (Rosen-
feld et al., 1981:12-13). Dates of 13,200±170BP
(ANU-1441) and 15,450 ±500BP (ANU-1567)
were obtained from sediments covering patinated
peckings, giving them a minimal age (Rosenfeld
etal., 1981).
Sedimentation at the Early Man site was not
uniform through time, with a major transition
from 'stony to stoneless deposit ... dated to about
3000BP' (Rosenfeld et al., 1981: 13). This
stratigraphic change has been interpreted by
Rosenfeld et al. ( 1 98 1 : 1 3- 1 4) as a result of chan-
ges in climatic regimes similar to those outlined
by Kershaw (e.g. 1975a) and others (e.g. David
& Stanisic, 1991) from nearby areas. Rosenfeld
et al. (1981: 13) argued that ' ... a curve drawn
through the age determinations ... shows that the
overall rates of sedimentation have not varied
significantly since first occupation of the shelter
which is dated ... [to 11,850±210BP] ... taken
from artifact-bearing deposits ... The change in
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FIG. 35. Rosenfeld et al.'s (1981: fig. 4) depth-age
curve.
slope between thispointand the stratigraphically
lower ANU-1565 in clean, sterile, compacted
sand indicates slower rates of sediment ac-
cumulation prior to this' . In short, Rosenfeld et
al. (1981) have argued that the earliest, pre-oc-
cupation levels at the site are characterised by
slower sedimentation rates than those of later,
occupied times.
Investigating Deposition Rates. In spite of
Rosenfeld et al.'s assertion that * ... overall rates
of sedimentation have not varied significantly
sincefirst occupation ofthe shelter\ their depth-
age curve (Rosenfeld et al., 1981: fig. 4) shows
quite the opposite trend. The problem stems lar-
gely from their calculation of sedimentation rates
by superimposing a linear regression line through
all acceptable radiocarbon dates obtained from
Squares A5, B4 and B5 (Fig. 35). If each in-
dividual date is linked, however, a different trend
emerges (Fig. 36). In agreement with Rosenfeld
et al., sedimentation rates are lowest during the
earliest (pre-occupation) times, and continue to
be relatively low during most of the occupational
sequence. Sometime after 2,850±80BP (ANU-
1443), however, they begin to accelerate, so that
by at least 950±70BP (ANU-1562), sedimenta-
tion rates have more than doubled. Higher rates
continued until recent times. The commence-
ment of high sedimentation rates at the Early
Man site is thus dated to sometime between ap-
proximately 3,000 and 1.000BP (Tables 26-27,
Fig. 37).
The Early Man material is problematic in that
radiocarbon dates were obtained from spatially
dispersed parts of the site (a common ar-
FIG. 36. Depth-age curve drawn by linking the various
radiocarbon dates.
chaeological practice during the 1970s). This
creates difficulties for the creation ofhigh-resolu-
tion depth-age curves (a point acknowledged by
Rosenfeld [pers. comm., 1990]). Similarly, the
techniques employed in 1974 entailed, as was
also common practice at the time, the use of
relatively large excavation squares ( 1m x 1 m) and
fairly thick excavation units (5cm). Consequent-
ly, it is difficult to pin-point the timing ofapparent
changes. This is compounded by the failure to
convert raw data into deposition rates in the
original report, and by the absence of important
numerical data which may have allowed such
calculations to be made from the site report. We
have, therefore, again used the depth-age curve
(Fig. 36) to convert the raw data into deposition
rates. All dates were used in creating the depth-
age curve, except forANU- 1 564, which is clearly
anomalous, and ANU- 1442, which is located
above a localised depression in the underlying
bedrock. The means of samples ANU- 1441 and
ANU-1566, located near each other stratigraphi-
cally, were also obtained. All other dates were
taken as reported in Rosenfeld et al. (1981: 10-
12). As the report does not present data on spit
depths or mean layer depths, the latter were cal-
culated from the stratigraphic diagrams
presented. All deposition rates were calculated
by relating the raw frequencies of excavated cul-
tural material presented in Rosenfeld et al. ( 1 98 1
)
to the ages of each layer which were interpolated
from the depth-age curve (Tables 26, 27, Fig. 37).
During the early occupation levels, stone ar-
tefacts tend to be amorphous. Rosenfeld et al.
(1981) reported significant increases in their
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FIG. 37. Early Man Rockshelter: deposition rates (per 1000 years).
numbers, as well as in the amounts of ochre
deposited (but not in their rate of deposition), in
Layer 6. This was accompanied by a curious
decrease in amounts ofbone in the top layers. The
latter was tentatively explained as partly reflect-
ing taphonomic and sampling problems by Hor-
ton (Rosenfeld et al., 1981), whereas Walters
(1984) argued that it probably signified the
destruction ofbones by dingoes, which arrived in
Australia c.4,000-3,500BP (Gollan, 1984;
Solomon & David, 1990). On the other hand,
Watson & Flood (1987) and Watson & Abbey
(1986) have shown that termites can destroy bur-
ned bone, and they have therefore explained the
relatively low proportions ofbone from the recent
deposits at Early Man as a result of termite-in-
duced bone destruction.
Consideration of deposition rates (i.e. deposi-
tion per unit of time) suggests that these changes
date to the late Holocene, rather than the mid
Holocene as suggested by Rosenfeld et al. ( 1 98 1 ).
It is not possible to precisely define the timing of
changes at the Early Man site, because the prob-
lems inherent in the use of depth-age curves and
the coarseness of the analytical units used do not
allow this. The commencement of increased
deposition rates, however, occurred sometime be-
tween 5,500 and 1,800BP. After 1,800BP, stone
artefact deposition rates increase three-fold, as do
rates of ochre deposition. Burren adzes also make
their first appearance sometime between 5,500
and 1,800BP There is no evidence for hardwood-
working tools (burrens and heavy step-flaked im-
plements) before this time. This change is
associated with a 'marked and relatively sudden
(Rosenfeld et al., 1 98 1 : 25) appearance of smaller
tools, and an increase in the numbers of discrete
stratigraphic lenses and charcoal concentrations,
implying systemic changes involving a broaden-
ing of the typological tool kit as well as increases
in deposition rates. Although it is not possible to
determine exactly when these changes first ap-
pear at Early Man, the fact that deposition rates
increase only slightly from Layer 7 (11,850-
5,500BP) to Layer 6 (5,500-1, 800BP) indicates
that it is unlikely that these increases commenced
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much before 1,800BP (Table 27). This is despite
Ihe fact that Rosenfeld et al. (1981) had argued
that burrens first appeared c.5,000BP. Important-
ly, this period also witnessed a major increase in
deposition rates of ochre, which may indicate a
mid to late Holocene antiquity for the systematic
creation of paintings in the site.
Deposition rates of all cultural materials, ex-
cept for bone, peak during the mid to late
Holocene, followed by a decrease in ochre
deposition rates after c.l,000BP (but not of other
cultural materials). This is accompanied by the
appearance of parrallel-sided bladelets sometime
between 5,500 and c. 1,000 years ago, implying
that important changes continued to take place
throughout the late Holocene. Given the large
numbers of paintings on the shelter wall, this is
likely to indicate that the majority of paintings at
the site were painted sometime during the mid to
late Holocene, probably after approximately
1,800BP and before c.I,000BP, as argued above.
Yam Camp
Yam Camp is a sandstone rocksheltcr located
near Shepherd Creek, a tributary of the Little
Laura River (50km southwest of Laura). The site
was excavated by Morwood (1989a, 1989b) in
July 1989, as part of a larger project which at-
tempts to 'use the evidence of art, stone artefact
technology and resource use to obtain a more
integrated modelfor the prehistory ofthe Laura-
Cooktown region* (Morwood, 1989a: 71). He
states his aims for excavating Yam Camp and
other sites from the region as to:
7, model 'recent' patterns ofAboriginal lan-
duse on the basis ofresource character, resource
distribution and ethnographic data. The results
will be used to establish the likely role of in-
dividual sites and the significance of 'recent
1
archaeological deposits as a baselinefor assess-
ing longer-term change.
2, define a detailed rock art sequence for the
region using a variety of evidence from excava-
tions, rock art content, superimpositions, and
radiometric determinations of associated
mineral coatings.
3, examine the relationship between changes in
Aboriginal art, economy, technology, site use and
palaeoenvironmental fluctuations. (Sites with
good preservation of organic remains are a
priority in the excavation program).
4, usepatterns ofchronological change in sites,
as well as organisational relationships between
sites and resource structures, to investigate the
prehistory ofAboriginal landuse systems in the
region.' (Morwood, 1989a: 71).
Clearly, his research design is of great interest
to our concerns.
Yam Camp is composed of two major strati-
graphic layers, the uppermost of which is up to
24cm thick, consisting offine ashy sediments and
rich in cultural materials. The upper unit was
dated approximately to the last 1,000 years. The
lower layer contains coarse sediments and little
cultural material, and appears from 24-1 15cm
below ground surface (Huchet, 1990a: 57-59).
Cultural materials-have been obtained throughout
the sequence (Huchet, 1990a: table 1), although
ochre does not appear until the upper part (Pear-
son, 1989: table 2). Pearson concluded from his
technological analysis of stone artefacts from Yam
Camp, that ' ... the artefactual assemblage com-
prised large (up to 80x90cm) chunky cores and
flakes from the lower levels (Spits 7-18) which
date to approximately 17,000BP near the basal
layer, at a depth of80cm, and significantly higher
numbers ofsmaller cores, flakes, blades andflaked
pieces, produced by both bipolarand non-bipolar
techniques, andsome ground-edge axefragments
from the upper levels (Spits 1-6) dated to ap-
proximately I000BP at the base ofspit 6. ... Raw
material use wasfound to be relatively constant
throughout the sequence ... A general trendtowards
smaller artefact size in all raw materials was
also evident in the upper part of the sequence.'
(1989:97-98).
Quantities of stone artefacts, bone and charcoal
are significantly higher during the upper six spits,
although it is not certain whether or not the dif-
ferences in amounts of bone and charcoal be-
tween the upper and lower deposits are due to
non-anthropogenic taphonomic processes. The
precise nature of changes in deposition rates,
stone artefact types and resource structures have
not been reported and will have to await
Morwood's full report.
Sandy Creek 1
Sandy Creek 1 is a sandstone rockshelter lo-
cated to the southwest of Laura. Like Yam Camp,
it was excavated by Morwood in 1989 as part of
the research design outlined above (Morwood,
1990a; Morwood & Trezise, 1989). Morwood
and Trezise (1989: 77) reported that an excava-
tion was undertaken at the site by P. Trezise in the
1960s, removing 'the uppermost, artefact-rich
deposits in the shelter to an average depth of
75cm to exposepanels ofpartially-buried, pecked
engravings at the rear ofthe shelter. In addition,
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a trench 8 feet long by 6 feet in width was ex-
cavatedfrom the rear wall to the dripline\ This
work was executed with little stratigraphic con-
trol and remains unpublished except for
Morwood's (1990a; Morwood & Trezise, 1989)
recent documentation of these events.
Morwood re-excavated Sandy Creek 1 for two
main reasons. Firstly, the peckings at the site were
reminiscent of those at Early Man, dated to the
late Pleistocene, and secondly, Trezise claimed to
have found an edge-ground axe at the bottom of
the deposits. If the apparent age of the engravings
was any indication, the base of the deposits was
likely to be of considerable antiquity, and thus
Trezise' s findings may indicate the presence of
very old axes in southeast Cape York Peninsula.
This opened-up the possibility that the axes were
comparable in age to Pleistocene axes found in
Arnhem Land, and thus may be evidence that the
two regions were linked by a more or less unified
information exchange network during early times
(Morwood & Trezise, 1989). Excavations at the
site by Morwood were thus aimed at investigating
the older deposits.
Only preliminary results ofMorwood's ( 1 990a;
Morwood & Trezise, 1989) excavations have
been presented. Six stratigraphic layers and two
main sedimentary units are identified, with a
near-basal date of 31.900+700/-600 (Morwood,
1990a: fig. 2) (note that in Morwood [1989b: 156]
this date is reported as 3 1,900 ±690). Morwood
& Trezise reported: ; ... there are two main
sedimentary units at the site, a sand sheet ap-
proximately 1 75cm deep and an underlying con-
creted sandstone rubble which extends to a
bedrock ofdeeply-weathered white sandstone at
a depth of265cm ... Both the sand sheet and the
rubble are colluvial, derived from coarse
stratified sandstones which occur on a higher
ridge behind the shelter. Within the sand sheet is
an upper grey layer some 60cm deep which con-
tains a high density ofstone artefacts, ochre and
charcoal Seed grindstones, microblades, backed
blades, and burren adze slugs are restricted to
this grey sand. Below this is an orange sand,
which is generally lower in artefact, ochre and
charcoal density, but exhibits definite occupa-
tional horizons corresponding to periods of ap-
parent shelter use andabandonment. The earliest
ofthese beginsjust above the rubble at a depth of
740-/75^/(1989:81).
Radiocarbon dates and stratigraphic diagrams
presented in a later paper (Morwood, 1990a: figs
1, 2) place the antiquity of the basal rubble layer
from shortly before 32,OOOBP to shortly after
8,320±120BP, after which sandy sediments ap-
pear. The upper, culturally rich grey sand layer
begins sometime between radiocarbon dates of
1,890±70BP and 1,230±50BP, indicating a
similar temporal trend to that documented from
Yam Camp. Morwood has not yet presented
results to further define these trends, but it is
significant to note that the documented changes
cannot solely be explained by changes in sedi-
ment depositional regimes, as the major period of
sedimentary change — from coarse rubble to
sand — begins around 8,000BP. It is not until
some 6,000-7,000 years after the major changes
in depositional regimes take place that the main
cultural changes are documented. Sandy deposits
are present through most of the Holocene, but it
is not until the late Holocene that the major tech-
nological and typological innovations, as well as
significant increases in the deposition rates of
cultural materials, take place. The implications of
these findings are that the documented cultural
changes were not solely caused by taphonomic
factors. They further suggest that the changes
cannot readily be explained by exclusive refer-
ence to environmental alterations.
OTHER SITES
A number of other sites have been excavated in
the Laura region, buthave not yet been published.
These include Platform Gallery, excavated by
Woolston & Trezise in the 1960s (Woolston,
1965), and five rockshelters recently excavated
by Morwood (pers. comm., 1993) (Magnificent
Gallery, Red BluffRockshelter, Red Horse Rock-
shelter, Giant Horse Gallery and Sandy Creek 2
Rockshelter). Because of a lack of information on
these sites, we have not been able to include them
in this analysis.
BARE HILL
Bare Hill (Davies Creek) is situated 195km
southeast of Laura, along the upper western slopes
of the Great Dividing Range. A rockshelter formed
under a small granite boulder overhang in wet
sclerophyll forest, on the margins of the rain-
forest, was excavated by Wright ( 1 97 1 ) in the mid
1 960s. Unfortunately, the excavation results have
never been reported, although Wright ( 1 97 1 : 1 39)
noted that marine shells were imported into the
site for flaking (closest distance to the coast is
30km).
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DISCUSSION
More rockshelters have been excavated from
the Laura region than from most other parts of
Australia, but few detailed site reports have yet
appeared in press. Consequently, although a tem-
poral framework is emerging, it remains ill-
defined and subject to an inadequate sample size
complicated by chronostratigraphic problems in
some sites. Nevertheless, the apparent temporal
patterns are broadly comparable to those docu-
mented from other parts of the region. The most
obvious archaeological changes repeatedly occur
during the mid to late Holocene, although dif-
ferences also exist in the timing of changes in
stone technologies and formal typologies, in in-
tensities of painting activities, and in the rates of
deposition of various cultural materials. It is un-
fortunate that a lack ofadequate, fine grained data
precludes a better temporal definition of apparent
late Holocene trends.
The major change in stone artefact types at
Laura is the appearance of the burren adze during
the late Holocene. At Mushroom Rock, Wright
(1971) documented their appearance some 3,000
years ago, although he does not provide sufficient
data to enable us to adequately assess the margin
of uncertainty associated with this date. To a
somewhat lesser degree, a similar problem exists
for the Early Man site, where Rosenfeld et al.
(1981) argued that they first appear after ap-
proximately 5,000BP. We have questioned this
chronological framework because of chrono-
stratigraphic problems. In re-analysing the Early
Man data, we concluded that it was not possible
to define the first appearance of burren adzes at
the site beyond a broad time frame dated to some-
time between 5,500 and L800BP.
Morwood's excavations at Sandy Creek I have
produced better defined chronologies. Here, bur-
ren adzes occur in the upper 60cm only of the
excavated sediments, dating their appearance to
sometime between 1,890±70 and 1,230±50BP.
Again, however, the absence of a full site report
precludes the full assessment of these results.
In each of the sites discussed above, the ap-
pearance of burren adzes is clearly associated
with significant stratigraphic changes— many of
which are anthropogenic — although again the
degree of temporal synchronicity cannot yet be
determined (particularly problematic at the Early
Man and Mushroom Rock shelters). It is notable.
however, that not all documented changes are
contemporaneous. Hence Rosenfeld et al. (1981)
and Pearson (1989) noted that blades and blade
technologies first appeared at the Early Man
Rockshelter and Yam Camp in levels dated to
approximately 1,000BP — at least 1,000 years
after the appearance of burren adzes— implying
processes not adequately characterised by a two-
fold sequence separating the late Holocene from
earlier cultural practices. Were innovations to
have appeared earlier in the sequence, they may
have been lumped into a broader chronological
unit (e.g. the Pleistocene). This, however, does
not negate the fact that the number of typological
innovations apparent during relatively recent
times is significantly greater than during earlier
times. Not only are these changes evident in
southeast Cape York Peninsula, but they are even
more so in other parts of Australia, where the
Small Tool Tradition has been reported with even
greater vigour (e.g. Central Queensland High-
lands [e.g. Morwood, 1979; Mulvaney & Joyce,
1965] and NSW coast [e.g. Hughes & Lampert,
1982]). In the Laura region, the emergent pattern
involves historical trajectories showing sig-
nificant technological and typological alterations
beginning sometime between approximately
5,000 and 3,0OOBP, and culminating in fully-
blown new systems by approximately 2,500-
2,000BP, with continued dynamism during the
course of the late Holocene. In this sense, the late
Holocene sociocultural sequence of the Laura
region — as applied at least to stone artefact
production and possibly use — can perhaps be
categorised as dynamic, contrasting with earlier,
relatively more steady state practices (although
changes also took place during the latter).
Associated with these changes are significant
increases in the deposition rates of a number of
cultural materials. At the Early Man site, stone
artefact, charcoal and ochre deposition rates begin
to increase sometime between 5,500 and l t800BP,
and probably towards the end of this period (as is
the case for changes in stone artefact types). After
l t 800BP, this trend accelerates, with stone ar-
tefact deposition rates increasing threefold.
Similar increases are documented from Yam
Camp after approximately 1 ,000BP, while at Sandy
Creek 1 they are dated to sometime between
1 ,890±70 and 1 ,230±50BP. Charcoal and ochre
deposition rates show similar trends at all sites.
It is clear— and as far as the north Queensland
data are concerned, an as yet uncontested con-
clusion — that the late Holocene witnessed ever
changing sociocultural and occupational
strategies both quantitatively and qualitatively
different from those of earlier times.
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TEMPORAL TRENDS IN
SOUTHEAST CAPE YORK
PENINSULA PREHISTORY:
TOWARDS A REGIONAL
SYNTHESIS
It is intriguing— and highly significant— that
most of the research projects undertaken in north
Queensland have concentrated on the excavation
and analysis of deposits which appeared to con-
tain old or deep sequences. For example,
Beaton's work in Princess Charlotte Bay and the
Flinders Island group involved excavations at
three rockshelters which indicated the greatest
promise of deep sequences, and focused upon the
origins of the large, mounded middens common-
ly found on the chenier plain. In a similar vein,
Flood's excavations in the Koolburra Plateau
concentrated on the excavation of the deepest
known archaeological deposits, while
Rosenfeld's work at the Early Man site followed
from Trezise's conviction that it was likely to be
among the oldest known rock art sites near Laura
(hence the site's name). Morwood's recent ex-
cavations in the Laura region also entailed an
investigation of potentially ancient sites, although
his research aims were broad and also included a
concern for recent sequences. Morwood was en-
couraged to excavate at Yam Camp and Sandy
Creek because of the patinated engravings
reminiscent of those dated to pre- 1 3,000BP times
at Early Man. Because of these similarities, they
promised equally ancient deposits.
Campbell's excavations at WalkunderArch Cave
are part of a broader research project entitled
'North Queensland prehistory: a search for late
Pleistocene and Holocene sequences' (Campbell,
1984). Like most of the other projects undertaken
in the region, it is not concerned specifically with
recent sites, but with those possessing relatively
deep sequences allowing the investigation of
trends over long periods of time. The fieldwork
undertaken in the Mitchell-Palmer, Ngar-
rabullgan and Rookwood-Mungana-Chillagoe
subregions also focused on obtaining relatively
deep sequences, ofconsiderable time depth, so as
to allow investigations of temporal trends (at site,
subregional and regional levels). More specifi-
cally, Hearth Cave and Fern Cave were chosen
for excavation to test whether patinated peckings,
of forms similar to those found at the Early Man
site, were equally as old throughout the penin-
sula. Consequently, none of the above research
projects can be said to have focused on the inves-
tigation of relatively recent times. In most cases,
sites which appeared recent — such as surface
sites and rockshelters possessing shallow
deposits — were almost entirely ignored, thus
skewing sampling procedures towards older
deposits. No excavation has yet been reported of
such recent deposits, although they form the vast
majority of sites in all parts of the region.
This focus on relatively early sites and/or deep
deposits is common practice in Australian ar-
chaeology. Yet, despite this, all of the excavated
sites in north Queensland, with the exception of
Fern Cave, have revealed increased deposition
rates of cultural materials (and in most cases of
general sedimentation rates as well) during the
mid to late Holocene. This pattern has emerged
irrespective of the approaches followed, or of the
precision and reliability of the data presented.
From this alone, it can be concluded that some-
thing quite significant, and different to that com-
ing beforehand, was taking place relatively late
in the prehistory of Cape York Peninsula, from
Princess Charlotte Bay in the north to Chillagoe
in the south. Within this context, we now syn-
thesize the site and subregional trends to set the
scene for a regional prehistory of southeast Cape
York Peninsula.
TOWARDS A REGIONAL SYNTHESIS
One of the notable aspects of archaeological
sequences from all parts of southeast Cape York
Peninsula is the fact that with only one exception,
no major changes in deposition rates, stone ar-
tefact typologies, settlement patterns or site types
comparable to those observed during the late
Holocene have yet been documented from Pleis-
tocene contexts. The exception is Fern Cave
which, as already seen, possesses unusual environ-
mental properties. These late Holocene trends
may be, of course, a function of the general lack of
finely stratified deposits from Pleistocene levels,
which severely limits our ability to differentiate
clear temporal units during early times (see the
section 'time and temporal scaling' below). This
explanation, however, is unsatisfactory. Even in
some poorly stratified sites (e.g. Echidna's Rest),
the mid to late Holocene cultural deposits are still
very different from those of earlier times. Fur-
thermore, at some early sites (e.g. Ngarrabullgan
Cave), where the Pleistocene levels are well
stratified, major changes are still only evident
during the last c.5,000 years. In addition, occupa-
tion in many rockshelters only begins during the
mid to late Holocene (e.g. Endaen, Walaemini
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and Alkaline Hill [Princess Charlotte Bay], Mor-
dor Cave [Mitchell-Palmer limestone belt], and
Initiation Cave [Ngarrabullgan]).
We would argue, therefore, that our failure to
detect major changes during the early stages of
north Queensland prehistory may be largely due
to the overwhelming presence of changes during
relatively recent times. The amplitude of the latter
appear so marked that previous archaeological
deposits seem static by comparison. This need not
be due to a lack of change per se during the
Pleistocene and early Holocene, but may be a
result of the more subtle nature of the changes that
took place during that time. In short, it is argued
here that the differences observed between the
Pleistocene and early Holocene, on the one hand,
and the mid to late Holocene, on the other, are
real. This is despite the fact that we may have
wrongly characterised Australia's early prehis-
tory by our failure to adequately research the
nature of change during this time. We do not,
however, focus on these more subtle changes
here. Rather, like others before us, we have con-
centrated on the broad or general changes which
have been documented from the various sites
excavated in north Queensland. These changes
are summarised below.
Deposition Rates
One major change to have taken place in most
of the sites excavated is that of unprecedented
increases in deposition rates of cultural materials
during the mid to late Holocene. Increases of
equivalent magnitude were not detected in earlier
periods. Such increases begin at various times
between c.5,400 BP (e.g. Ngarrabullgan Cave)
and 1800-950BP (e.g. Early Man Rockshelter),
although most take place during the last 3,800
years or so (Table 28). There are no clear geo-
graphical trends to these temporal changes, beyond
the fact that they all take place within a limited
time frame (but see below). It is also to be noted
that there is no evidence that they were reversed
during more recent times, keeping in mind that in
some excavations, post-contact (and post-aban-
donment) surface and near-surface layers have
been mixed with the upper occupation layers. In
addition, the documented increases in deposition
rates have been observed in a number of different
types of cultural material, including stone ar-
tefacts, bone, charcoal and ochre, as well as in
sedimentation rates (but see discussion of the
Early Man site). Consequently, the observed
changes may have been systemic in scope, in the
sense that they not only took place throughout the
region, but also that they affected a broad range
of material remains. What these increases mean
in terms of human behaviour remains uncertain,
but will be explored further below.
Stone Artefact Types
The vast majority of stone artefacts recovered
from all sites are amorphous in shape, with few
recognised types identified. Morwood (Morwood
& Trezise, 1989) claimed that ground-edge axes
occurred throughout the region, perhaps since the
beginning of occupation in the area, but the
evidence for this is sparse and remains uncertain.
The only firm evidence for the appearance ofnew
artefact types dates to the mid and late Holocene,
when burren adzes, bladelets and some rare back-
ed blades make their appearance in the ar-
chaeological record. Some other, rare types also
appear at various times during the late Holocene
(e.g. a thumbnail scraper at Echidna Shelter be-
tween c.2,500 and 1 ,500BP), but these tend to be
one-off cases, which cannot, therefore, be treated
as representing the beginnings of new industries
or types. The same can be said about the backed
flakes reported from Walkunder Cave's Pleis-
tocene deposits (Campbell, 1984).
Burren adzes, like increases in deposition rates,
begin to appear in the archaeological record at
various times during the mid to late Holocene
(Table 29). No other types have yet been sys-
tematically reported in significant numbers from
any site, although Rosenfeld et al. (1981) and
Flood & Horsfall ( 1 986) reported that blades also
appear during relatively recent times at Laura and
in the Koolburra Plateau. These are discussed as
technological innovations below.
Stone Artefacts: Raw Materials and
Technologies
Although technological investigations of lithic
material are a potential avenue of enquiry for the
investigation of temporal trends, they remain lar-
gely unexplored. Their great potential stems
mainly from the fact that technological practices
are behavioural conventions that guide the
production of specific forms (e.g. blades). That
is, they express broad production methods, and
not simply the manufacture of unique artefact
types. Unfortunately, however, to date most site
reports have lumped the vast majority of stone
artefacts into an amorphous category with few, if
any, diagnostic traits.
Nevertheless, some general trends have been
observed by a number of authors. Rosenfeld et al.
(1981) noted that at the Early Man site, there is a
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gradual trend towards an increasing use of chert,
as well as towards the manufacture of smaller
artefacts through time. Similarly, Flood &
Horsfall (1986: 28) noted that ' ... chert replaced
quartzite as thepreferred raw material during the
last millenium ... ' at Echidna Shelter. These
changes were not associated with changes in the
mean sizes of artefacts at Echidna Shelter. Wright
( 1971 ) has also reported a decrease in mean stone
artefact weights after c.3,000BP at Mushroom
Rock, and Pearson (1989: 97-98) reported * ... a
general trend towards smaller artefact size in all
raw materials ... ' in the upper part of the Yam
Camp sequence (dated to <1,000BP).
The only other major change reported, with
implications for technological considerations, is
the first appearance of so-called blade tech-
nologies during the mid to late Holocene. At
Early Man, this takes place sometime between
5,500 and 1,000BP, with the appearance of par-
rallel-sided bladelets and a single prismatic core,
which Rosenfeld et al. (1981: 22) concluded * ...
probablyform a part ofthe technological innova-
tions which appearedfrom level 6 up\ Pearson
(1989) reported a similar trend with the ap-
pearance of blades in the upper levels (post-
1 ,000BP) at Yam Camp, while Morwood (1 990a;
Morwood & Trezise, 1989) noted that
microblades first appeared at Sandy Creek 1 in
the upper grey layer, dated to sometime after
1,900-1,200BP.
In short, although technological questions have
not been systematically addressed, a pattern of
change is emerging. It is best characterised, at this
stage, by a decrease in mean artefact weights at a
number of sites, especially since c. 1 ,000BP. It is
associated also with a change in the selection of
raw materials (increased use of chert) in some
sites, as well as with the beginnings of new blade
technologies (including the first appearance of
prismatic cores, blades and microblades). The
latter have been observed on a range of raw
materials (including quartz).
Painting Activities
An important issue, to which we shall return in
later sections, is the evidence for change in paint-
ing activity. Significant increases in ochre discard
rates have been documented from most sites
during the mid to late Holocene, implying in-
creases in painting activities during this time
(Table 30). At some sites (e.g. Hearth Cave), late
Holocene deposition rates are twenty times their
previous values as measured by weight, and more
than forty times by numbers of fragments. Never-
theless, at Early Man, such increases are followed
by a decrease since 1,000BP. This recent decrease
is difficult to interpret, as the upper unit also
contains sediments accumulated during the last
few decades (the post-contact period). Similarly,
although increases were observed in the upper
units at Fern Cave, they have proven difficult to
date, as the entire Holocene period is contained
within the upper two excavation units.
The implication of this general pattern is that
the production of painted art within caves and
rockshelters increased throughout southeast Cape
York Peninsula during the late Holocene, and
during the last c. 1 ,000 years in particular. Flood'
s
(1987: 117) conclusion that *... aflowering of the
... stencil and painting art ... ' is evident during
the later stages of occupation in the Koolburra
Plateau may thus also be valid for southeast Cape
York Peninsula in general. Nevertheless, it is not
clear whether these increases in ochre relate to
cave pai ntings and/or to other forms ofdecoration
(e.g. body painting).
Site Types
With the exception of the South Mound (Prin-
cess Charlotte Bay), all of the other excavated
sites are rockshelters or caves. It is therefore
difficult to make any general statement relating
to changes in site types, although even here an
important observation can be made. Beaton's
(1985) investigations at Princess Charlotte Bay
include a series of basal dates for mounded mid-
dens. Seven such mounds are reported to have
been investigated, none of which date to before
c.l,700BP. This is an important point as the
chenier plain on which mounds were constructed
was in existence since at least 4,000BP. This issue
is further explored below.
Resource Exploitation Strategies
The commencement of systematic mound con-
struction at Princess Charlotte Bay c. 1 ,700 years
ago represents more than just the beginning of a
new site type. The mounds consist almost ex-
clusively of a single shellfish species, Anadara
granosa, which can be found in the mangrove
beds near the chenier plains. Consequently, the
mounds are at once testimony to the foraging
practices of local people, their disposal patterns,
and their site locations (base camps, consumption
bases etc.). The systematic exploitation of
mangrove beds (especially A. granosa) implies
the beginnings of specialised and focused subsis-
tence strategies. These are unlikely to have had
comparable historical precedents, given that, in
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spite of concerted efforts, no earlier evidence for
such a scale offocused prehistoric activity has yet
been obtained from the area. While a marine
based economy during earlier times is evident in
a concentration on marine resources in the early
deposits at Alkaline Hill, Endaen and Walaemini
rockshelters, the intensities of shellfish exploita-
tion at these sites are not comparable with those
reached in the mound economies. Hence, while
the seeds for the targetting of A granosa beds
may be evident in the marine based economies
represented in the rockshelters (dating to
c.4,700BP), the focused and intensive exploita-
tion of A. granosa only reaches a peak after the
advent ofmounded middens at Princess Charlotte
Bay,c.l,700BP.
The only other evidence at hand for the presence
of specific foraging strategies come from
Echidna's Rest and Walkunder Arch Cave near
Chillagoe. Here, a specialised strategy focusing
on the hunting of non-juvenile rock wallabies
(Petrogale sp.), accompanied by a conspicuous
neglect of the larger wallaroos (Macropus robus-
tus\ has been documented since c.3,700BP. It is
important to note, however, that it is not known
whether earlier foraging strategies were similar
or different. The point to keep in mind here is the
continuity of what appears to be a specialised
foraging strategy during the course of the mid to
late Holocene in the Chillagoe region (as repre-
sented by the archaeological records oftwo sites).
Settlement Systems and Rates of Site
Establishment
Of the 18 rockshelters from which radiocarbon
dates have been obtained, only 13 have basal or
near-basal dates. Mushroom Rock is poorly
dated due to an absence of charcoal from the
lower layers (although Morwood [pers. comm.,
1992] is currently undertaking TL dating of the
lower sediments), while the basal occupation
deposits at Hearth Cave, Mitchell River Cave,
Echidna's Rest and Pillar Cave are still to be
excavated. Of the 13 sites whose basal occupa-
tion has been dated, a pattern exists, with a
significant increase in the numbers of occupied
sites occurring after c.4,000BP (Fig. 38). This
pattern is all the more important given a tendency
for archaeologists to aim their excavations at
deep or potentially ancient cultural deposits (see
above). A mid to late Holocene increase in the
rate of establishment of new sites, and of the
number of sites occupied, is thus apparent. The
implication is of either an intensification in the
use of the region, or of a shift from open sites to
rockshelters and caves during this time. The latter
is unlikely, however, if Beaton's findings at Prin-
cess Charlotte Bay is any indication. Here, both
the use of rockshelters and the beginnings of
systematic mound construction peak during the
mid to late Holocene. This suggests that an inten-
sification of occupation within rockshelters
during the mid to late Holocene was part of a
broader pattern of change, involving a number of
site types. It should be clear from the evidence
presented above that this change in settlement
trends is closely linked with changes in deposi-
tion rates, subsistence bases and technological
innovations.
COMPARATIVE REGIONAL STUDIES
We have argued that north Queensland's mid
to late Holocene prehistory witnessed changes
unprecendented in scale or character. In the fol-
lowing pages, we will review a number of regional
studies to see whether or not the temporal trends
documented for southeast Cape York Peninsula
are also evident in other regions. It is stressed here
that our aims are to outline regional trends as they
have been reported by others, not to re-analyse
the primary data in any detailed fashion. These
studies are presented from north to south.
The North Queensland Rainforests
Archaeological investigations in the tropical
rainforests immediately south of southeastern
Cape York Peninsula have been undertaken by
Horsfall (1987). Her work at Jiyer Cave and the
Mulgrave 2 site produced occupational deposits
spanning the last 5, 100 years. Plant remains were
an important component of the excavated
deposits, with the first appearance of poisonous
plant food remains occurring in the uppermost
40cm of deposit at Jiyer Cave (dated to the last
1 000 years). Before that time, plant remains were
present, but none were identified as toxic plants.
Similarly, toxic plants first appear in the deposits
at the Mulgrave 2 site around 2,000BP (Horsfall,
1987:263). These results are problematical, to
some extent, in that organic materials within the
deposits have been subject to considerable
chemical breakdown, and therefore the deepest,
and oldest, sediments may have suffered
preferential disintegration of organic remains.
Stone artefacts known ethnohistorically to have
been associated with the processing of poisonous
plant foods, however, were found in increasing
quantities towards the upper levels of the site.
Horsfall ( 1 987: 266-7) thus concluded that ' ... the
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absence of ... [specialised
grindstones] in the older
deposits [at Jiyer Cave] and
the occasional presence of
"expedient" grindstones may
mean that intensive use of
such plants is represented
only in the uppermost
deposits, probably within the
last lOOOyears ... the vertical
distribution ofstone artefacts
possibly associated with
complex processing appears
to indicate that intensive use
of toxic plants is relatively
recent'. This change was ac-
companied by a roughly con-
temporaneous increase in
occupational intensities, as
measured by a significant in-
crease in the numbers of oc-
cupied open and sheltered
sites throughout the rainforest, and by significant
increases in discard rates of cultural materials
after 850-650BP at Jiyer Cave, and after 1,800-
1,000BP at Mulgrave 2. These changes imply
major alterations in diet breadths as well as of
systems of land use. Nevertheless, although chan-
ges in subsistence practices may be implied, in-
cluding at least the beginnings of intensive
exploitation of toxic plants, Horsfall (1987: 269)
warns that ' ... the archaeological evidence
presented here does not provide an unequivocal
indication ofthefirst use ofthese toxic plants or
ofany definitely increasing intensity oftheir use'.
The patterns observed should therfore be treated
as suggestive rather than as conclusive, and war-
rant further research.
The Upper Flinders River Region
As with the findings reported above,
Morwood' s (1990b, 1992) research in the Upper
Flinders River region to the immediate south and
west of southeast Cape York Peninsula revealed
broad changes in lithic technology and artistic
behaviour during the mid to late Holocene. At
Mickey Springs 34, a continuous 11,000 year
sequence contained increases in stone artefact
deposition rates after c.8,000BP, in the form of
'trends rather than threshhold changes' (Mor-
wood, 1990b: 19). This was followed by major
increases in stone artefact deposition rates, the
introduction of new artefact types, the ap-
pearance of large numbers of dense hearth
deposits, and a broadening of the resource base
20 >20
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FIG. 38. Number of dated, occupied rockshelters, southeast Cape York Penin-
sula, in 1,000 year intervals.
c.3,400BP. Concurrent with these changes was a
major increase also in the deposition rates of earth
pigments, indicating changes in artistic activity at
the site. Morwood (1990b: 14) further interpreted
differences in the spatial distribution of artefacts
across the site as possibly indicative of 'the estab-
lishment ofmore formalised patterns of site use
and cleaning behaviour as occupation became
more systematic and intensive'' after 3,400BP. He
concluded that: ' ... significant technological,
economic and artistic change did not occur until
3360 b.p. The range of new artefact types and
technologies included backed blades, and adzes
of both burren and tula type, edge-ground axes,
and (probably) grindstones. From this time there
werefurther increases in stone artefact and ochre
discard rates, use of conservation strategies in
knapping high-quality stone and rate of hearth
manufacture" (Morwood, 1990b: 21).
An important observation, which Morwood un-
fortunately does not elaborate upon, is that * ... the
evidencefrom Mickey Springs 31 shows that the
nature and timing of this change is not site-
specific. Here, 934 stone artefacts were
recovered including three burren adze slugs, two
tula adze slugsand twofragments ofedge-ground
axe, all of which came from post-5100 b.p.
deposits' (Morwood, 1990b: 21). Yet in spite of
the claimed contemporaneity of the changes at
Mickey Springs 31 and 34, the reported 1,700
year discrepency in timing for these changes
remains unexplored, and may prove of greater
significance to an understanding of the dynamics
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ofUpper Flinders River prehistory than is implied
in the original report (see Discussion below).
Further support for Morwood's claims for
broad, systemic changes in the Upper Flinders
River during the late Holocene were obtained
during excavations at Quippenburra Cave (Mor-
wood, 1990b), where a 3,300 year sequence
revealed cultural materials comparable to those
found during post-3,400BP times at Mickey
Springs 34. 'Overall, the evidence suggests use of
the shelters by larger groups, for longer periods
of time and for a wider range of activities over
the past 3400 years ... ', including a * ... late
Holocene commitment to seed processing ... [al-
lowing] occupation of previously marginal
country along Prairie Creek ... \ changes also
indicative of ( ... increases in local population
andproductivity* (Morwood, 1990b: 22, 35). Al-
though Morwood's published results are sup-
ported by only two excavations, it is hoped that
excavations at Mickey Springs 31, 33 and 38 will
produce the data to test his conclusions (Mor-
wood, 1990b: 7).
The Central Queensland Highlands
The antiquity ofprocessing and management of
toxic plant foods was addressed by Beaton ( 1 977)
for the Central Queensland Highlands. Here, a
relatively consistent pattern of change appears.
Of the nine excavated and dated sites, the earliest
is Kenniff Cave, dating to c.39,000BP (Beaton,
1977;Morwood, 1979, 1981; Mulvaney& Joyce,
1965). A major characteristic of all sites is their
tendency to exhibit punctuated, rather than
gradual, change. This is most marked by the
relatively sudden addition of new tool types
c.5,000BP (the Small Tool Tradition), although
the precise nature of technological and functional
continuity between these and the earlier Core
Tool and Scarper Tadition has never been inves-
tigated. A similar discontinuity took place even
more recently, with the advent of the Recent
Tradition (Mulvaney & Joyce, 1965; Morwood,
1979). The Core Tool and Scraper Tradition is
represented in the Central Queensland Highlands
mainly by a predominance of amorphous flakes
(scrapers) and core tools, as well as by a low
proportion of blades. Occupational intensities, as
measured by artefact densities and sedimentation
rates, are lower than for the subsequent Small
Tool Tradition. These patterns have been
reproduced at all four sites covering this time
period— Kenniff Cave, The Tombs, and Native
Well 1 and 2. Variations in the the timing of
changes between sites are minimal, a point noted
by both Mulvaney & Joyce (1965) and Morwood
(1979, 1981). Not one of the main site reports
records a gradual change from the earlier Core
Tool and Scraper Tradition to the later Small Tool
Tradition, although it has been repeatedly noted
that items ofthe former continue in the latter (e.g.
Mulvaney & Joyce, 1965).
The Small Tool Tradition is represented in the
Central Queensland Highlands by the appearance
of a wide range of new tool types, including
backed blades, eloueras, unifacial points (includ-
ing pirris), ground-edge axes, and the systematic
production of grindstones. There is a concomit-
tant increase in artefact densities, a peak in ochre
deposition rates, and the appearance of tech-
nological innovations based on systematic plat-
form preparation. In spite of the initial
appearance of some of these traits c.5,000BP,
they are most marked after 3,500BP, during the
period which Morwood (1979) calls the late
phase of the Small Tool Tradition.
This is also the time when cycads begin to
appear in the archaeological record. Cycads first
appear in the deepest levels at Wanderer's Cave
(4,300BP), Rainbow Cave (c.3,600BP) and
Cathedral Cave (3,500BP) (Beaton, 1977), im-
plying their systematic exploitation and the
beginnings of complex leaching technologies at
that time (Beaton, 1977). Nevertheless, it is im-
portant to remember that Beaton (1977) did not
excavate any site spanning both a pre-cycad and
a cycad period. Although Morwood ( 1 979, 1981)
obtained longer cultural sequences, his excava-
tions did not contain any evidence of cycads,
making it difficult to determine the precise antiq-
uity of their initial use in the region.
After 2,500-2,000BP, major changes continued
to take place throughout the Central Queensland
Highlands, with the disappearance of a number
of stone artefact types (e.g. backed blades), and a
decrease in artefact discard and sedimentation
rates (Morwood, 1979). Morwood (1979) argued
that these changes may have been associated with
contemporaneous alterations in territorial net-
works, as changes in the distribution of rock art
styles were also observed.
The Australian Arid and Semi-Arid Zone
Immediately to the west of the Central Queens-
land Highlands, the terrain loses elevation, rapidly
changing to semi-arid and arid plains and
dunefields stretching to central Australia and
beyond. M. Smith (1988, 1989) recorded over
20,000 years of occupation in the arid zone, but
it was not until c.3,000BP that major changes
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took place in the pattern of arid-land occupation
(see also Veth, 1989). A new suite of stone ar-
tefact types, including the systematic production
of seed grinding stones (Allen, 1986; Smith, 1986)
and tula adzes (contra Gould [1977]; see Hiscock
& Veth [1991]), made their appearance at this
time. Associated with these changes are sig-
nificant increases in stone artefact discard rales
in a number of sites, as well as in the numbers of
sites occupied, implying increases in occupation-
al intensities of parts of the arid zone. Smith
(1988) argued that these changes were stimulated
by increasing aridity of the broader region during
the late Holocene, creating new opportunities
which led to the development of new tech-
nologies (e.g. systematic seed grinding), which in
turn increased production and thus overall
Aboriginal populations. However, the coin-
cidence of systematic seed grinding in the arid
zone and changes elsewhere in Australia may
imply that these changes were part of a broader
trend, requiring explanations which go beyond
the region's particular environmental cir-
cumstances. This is so especially given that the
changes documented from the arid zone cannot
be said to precede similar changes in other parts
of Australia. We would also argue that the above
point is compounded by the absence of seed-
grinding during previous times of aridity (e.g.
during the terminal Pleistocene). We thus suggest
that broad alterations in Aboriginal population
structures may be implied from the late Holocene
changes observed in the Australian arid zone, but
that these cannot be understood by treating the
arid zone separately from the rest of Australia
(see below).
Moreton Bay and Southeast Queensland
The Moreton Bay region, located to the south
and east of the Central Queensland Highlands, is
situated in a different environmental setting.
Given the proximity of the sea to coastal sites, the
influence of changing sea levels on site survival
has to be considered before occupational trends
can be inferred from the archaeological record.
Similarly, it is also important to ask whether
observed changes reflect broader alterations in
socio-cultural strategies, or whether they merely
reflect the movements of people following the
migrating shoreline (Hughes & Lampert, 1982).
These issues are relevant to southeast
Queensland, where Hall (e.g. 1982) and others
(e.g. McNiven, 1990; Neal & Stock, 1986; Wal-
ters, 1989) have undertaken detailed research on
settlement systems and foraging behaviour in a
broad suite of environmental zones (see also
Morwood, 1987). The above authors have argued
that, in spite of over 20,000 years of occupation,
major changes occurred especially during the mid
to late Holocene, and that this was evident in
significant increases in artefact discard rates and
in rates of establishment of new sites throughout
the region. Furthermore, as Walters (1989)
demonstrated, it is only during the last 3,000-
2,000 years that complex stone fish traps make
their appearance in the archaeological record (see
also Frankland, 1990). Walters (1989) argued
that this pattern is likely to be a true indication of
changes in socio-cultural practices given a
stabilisation of sea levels c.6,000BP.
The number of known occupied rockshelters
increases during the last 3,000 years in southeast
Queensland, with occupation in sites such as
Bishop's Peak and Brooyar Rockshelter com-
mencing at that time (McNiven, 1990). Hall &
Hiscock (1988) also noted that important in-
creases in artefact discard rates took place in
rockshelters throughout the region. At Bush-
rangers Cave, Platypus, Maindenwell and Gatton
rockshelters, Hiscock & Hall (1988) and Mor-
wood (1986) reported initially low discard rates,
increasing significantly after c.4,000-3000BP
(see also Mowat, 1989;Novello, 1989). The num-
bers of coastal shell middens also increase during
the late Holocene (Hall & Hiscock, 1988: 8).
Changes in sea levels and the post-depositional
attrition of sites, however, make it difficult to
determine the precise implications of these in-
creases. This problem is particularly acute in the
Moreton Bay region, where active sand dunes and
exposed beach lines can result in the rapid burial
or destruction of archaeological resources. Until
further information is presented by Hall and
others, the pattern in the Moreton Bay region is
tentatively characterised as indicating increases
in tempo of site formation and discard rates of
cultural materials after c.4,000BP (with this trend
possibly beginning c.6,0O0BP). This is followed
by further changes (mainly increases) in discard
rates during more recent times (2,500- 1,000BP),
although this trend is more difficult to interpret
given that very recent (post-European) sediments
are often included in the upper units (Hall &
Hiscock, 1988; Mowat, 1989; Novello, 1989).
The probable establishment of new energy har-
nessing techniques (e.g. large, stone fish traps)
during the mid to late Holocene is considered by
some to be an important component of these
changes (Morwood, 1987; Walters, 1989).
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Hunter River Valley
In the Hunter Valley (NSW), Hiscock (1986)
documented major changes during the mid to late
Holocene. At Sandy Hollow, a mid Holocene
period of intensified site use may have been fol-
lowed by subsequent decreases during the last
820 years or so. Artefact deposition rates and
rates of site establishment decreased during the
latter period.
More recently, Hiscock (1993) argued that a
new stone artefact reduction strategy, which he
terms the Redbank A Strategy, began c.l,300BP
(and possibly earlier). This technological innova-
tion was associated with the systematic manufac-
ture of backed blades, in particular bondi points.
As he noted, however, 4 ... stratigraphic uncer-
tainties, and in particular suspicions ofa hiatus
at the base of level 4, make the estimate of 1300
years BP a minimum one for the appearance of
this manufacturing strategy' (Hiscock, 1993:71).
Southeastern Highlands
Johnson (1979) has noted a conspicuous in-
crease in intensities of site use in the Blue Moun-
tains sometime after 4,0O0-3,0O0BP, an increase
directly associated with the beginning of the
Small Tool Tradition. Bowdler ( 1 98 1 ) has argued
that the highlands bordering the coastal regions
of southeastern Australia began to be systemati-
cally used by Aboriginal people only during the
last c.5,000 years, with a continued increase
during the last 3,000 years or so. As Bowdler
(1981: 108) noted, 'Aboriginal occupation ofany
intensity can only be dated to within the last 5000
years, concomitant with the inception of the
Australian Small Tool tradition of "Bondaian"
(i.e. backed blade) fades'. This period also wit-
nessed the management of new resource bases,
including the exploitation of some toxic plants
such as cycads, which require specialised and
complex processing procedures (leaching tech-
nologies). Using ethnographic documents to
generate her model, Bowdler (1981) concluded
that the systematic use of the eastern highlands
(southeast Queensland highlands, New England
Tablelands, Blue Mountains and Southern
Uplands) during the mid to late Holocene was
associated with ceremonial activities made pos-
sible by the advent of new methods for managing
and processing high yielding and dependable
(staple) food resources (e.g. cycads, daisy yams
and bogong moths).
More recently, excavations at Birrigai yielded
clear occupational deposits dating back to
c.l6,000BP, and less concrete evidence to
c.21,0OOBP (Flood et al., 1987; David, 1987).
For the first time, pre-mid Holocene occupation
levels in the region had been excavated. The
temporal trends at Birrigai showed major increas-
es in sedimentation rates, charcoal concentrations
and artefact deposition rates after c.3,000BP,
with further increases after C.500BP. Significant
increases in the number of occupied rockshelters
were also documented after c.3,000BP. These
trends were interpreted by David (1987) and
Flood et al. (1987) to reflect an increase in oc-
cupational intensities after c.3,000BP, involving
increases in the use of individual sites (Birrigai),
marginal environments (the highlands), and es-
tablishment rates of new sites. A late Holocene
emphasis on southern highland occupation is
consistent with Bowdler' s earlier claims.
Mangrove Creek Catchment
Attenbrow (1982, 1986) demonstrated broadly
similar trends for the Upper Mangrove Creek
catchment area. Her investigations are important
because, for the first time, she systematically
investigated differences in the timing of changes
which had, until then, usually been assumed to
have been closely interrelated. She concluded
that while increases in the rates of site estab-
lishment and use occurred during the last 2,000
years, around 1,000BP artefact discard rates
decreased significantly. She argued that there was
a 'non-correspondence between typological
phasing and points of change' (Attenbrow,
1986:13) in the region, implying that the ob-
served changes were not a function of petrologi-
cal, technological or typological changes. Two
major periods of change at Upper Mangrove
Creek were identified, the first dated to 5,000-
3,0O0BP and the second to 2,000- 1 ,000BP. Given
these issues of, on the one hand, multiple,
episodic change and, on the other, non-
synchronous, multivariate change, Attenbrow ar-
gued that complex interpretations were needed,
rather than general models or those based on
single variables.
The South Coast of New South Wales
Hughes & Lampert (1982:16) noted an 'ob-
vious contrast' between the numbers of docu-
mented Pleistocene and mid to late Holocene
sites in the south coast of New South Wales, as
well as significant increases in stone artefact and
sedimentation rates within sandstone rockshel-
ters (Hughes, 1977; but see Hiscock, 1986). They
interpreted these trends as indicating gross in-
creases in the occupation of the current
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southeastern seaboard sometime during the mid
to late Holocene. Given that the investigated sites
and landscapes are located on stable landforms
not subject to destruction by Holocene eustatic
fluctuations, the documented increases were
taken by Hughes & Lampert (1982) to reflect
demographic expansions which probably gained
momentum during the course of the late
Holocene. The approximate— but not exact—
coincidence, on the one hand, of numerical in-
creases in the numbers of sites occupied, stone
artefact and sedimentation rates, and, on the other,
of qualitative changes in artefact types and ex-
tractive technologies (e.g. beginnings of line fish-
ing and of the Bondaian stone industry), suggested
to Hughes & Lampert that the changes were
systemic, involving increases in the intensities of
use of individual sites and of the regional land-
scape. Their conclusions were further supported
by evidence for increased slope instability and
by increases in numbers of charcoal particles in
sediments from southern NSW valley systems,
indicating increases in firing practices of the
broader landscape c.4,000BP (Hughes & Sul-
livan, 1981). To Hughes & Lampert (1982), the
implications were a rise in absolute Aboriginal
populations.
Southwestern Victoria
Lourandos (1980a, 1980b, 1983) argued that
systemic changes took place in southwestern Vic-
toria during the mid to late Holocene. More
specifically, he argued that at Bridgewater South
Cave, until recently the only pre-mid Holocene
site reported from southwestern Victoria, rich and
finely stratified cultural deposits dating to the last
500 years succeeded a generalised stratigraphic
sequence containing low-density cultural
deposits. There was an increase in the range of
artefacts used at this time, including a significant
increase in the proportions of modified flakes
(tools). Increases in amounts of charcoal and
faunal Minimum Numbers ofIndividuals (MNIs)
also took place, along with increases in stone
artefact deposition rates. Additionally, a broaden-
ing of the resource base may be indicated by a
recent (post-500BP) increase in the use of marine
resources, although, as Lourandos (1983: 84)
noted, this may 'merely document the site's
proximity to the sea (perhaps less marked in ...
[the early phase])'. He concluded that the late
Holocene period witnessed increases in inten-
sities of human occupation at Bridgewater South
Cave, and noted that this was matched by a
similar, though not exactly contemporaneous, late
Holocene increase in occupational intensities at
the Seal Point midden site at Cape Otway. As
these changes were associated with major in-
creases in the numbers of rockshelters, earth
mounds and other site types used after c.4,000-
2,000BP, Lourandos (1983) argued that the ob-
served patterns may indicate the establishment of
systematic, semi-sedentary occupation of the
region after c.4,000-2,OOOBP. In formulating this
conclusion, he also noted that: ' ... an examination
ofthe nature ofthese sites indicates that the most
complex sites (in terms of size and economic
aspects) were established late in the sequence. For
example, all the earth mounds are less than 2500
years old together with some of the larger shell
middens and open sites.'' (Lourandos, 1983: 86).
More recent investigations have generally sup-
ported the trends originally outlined above, al-
though interpretations differ significantly (e.g.
Bird & Frankel, 1991, despite their different views).
The late Holocene antiquity of earth mounds in
northern and western Victoria has been well
demonstrated by (e.g. 1982), Williams (1988)
and Downey & Frankel (1992). Similarly, ex-
cavations by Lourandos (1980a, 1980b) at
Toolondo, where large scale, specialised water
management networks were constructed to divert
water flow from swamp systems to a maze of
fish-trapping installations, revealed their prob-
able late Holocene antiquity, although their
dating is problematic and relies on a single date
obtained from the base of silted ditches forming
part of the Toolondo system. Lourandos (1980a)
argued that the drainage of swampy ground
through the construction of large artificial chan-
nels heralds a late Holocene amplification of a
specialised exploitative strategy — fishing — by
taking advantage of the migratory runs of eels
(Anguilla australis occidentalis). He concluded
that the beginnings ofsystematic swamp manage-
ment, as evidenced also by the late Holocene
antiquity of the earth mounds (generally located
in wetlands), enabled the penetration and habita-
tion of wetlands by hunter/gatherers during times
of flood, in particular the humid winter months.
The above points imply that the changes which
took place during the last c.4,000-2,000 years in
southwestern Victoria may have been broad and
multifacetted. Lourandos (1980a, 1983) argued
that these changes may have involved increases
in occupational intensities within both individual
sites and the broader region, as well as the com-
mencement of artificial manipulation of resource
zones, and an expansion of ecological niches.
Such changes seemed to signify an increase in
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degrees of energy harnessing during the late
Holocene. It is this process of mid to late
Holocene change which Lourandos (1983)
coined an intensification of socio-economic vari-
ables for the later stages of Australian prehistory.
Lourandos argued that the changes observed in
southwestern Victoria involved five major com-
ponents:
1, an increase in the use of individual sites
(measured by increased deposition rates of cul-
tural materials within individual sites);
2, an increase in the establishment of new sites
(measured by increases in the number of sites
occupied within the region);
3, an increase in the use of marginal environ-
ments (measured by the relatively recent begin-
nings for the systematic use of some
environments, such as wetlands and rainforests);
4, a diversification and increase in the com-
plexity of resource management strategies (evi-
dent in the recent development ofextensive water
management installations targetting high fish
yields); and
5, the beginnings of intensive and extensive
communication networks (including formalised
trade relations), linking various parts of mainland
Australia into a complex set of alliance networks
mediated via ritual and cermonial activity.
INTERPRETING THE ARCHAEOLOGICAL
PATTERNS
Major changes have been identified from the
archaeological records of individual sites, sub-
regions and regions of north Queensland. These
changes are comparable in each case and appear
to have been unprecedented in scale or character.
Similar changes have been documented else-
where in mainland Australia, including the arid
and semi-arid zones to the southwest, and the
Central Queensland Highlands, Moreton Bay and
southeast Queensland, the Hunter River Valley,
the Southeastern Highlands, the south coast of
N.S.W., the Mangrove Creek catchment area and
southwestern Victoria to the south. The observa-
tion that major cultural changes took place in
southeastern Cape York Peninsula during the mid
to late Holocene is therefore not unique in
Australian prehistory. Nevertheless, a number of
interpretations have been advanced to explain
these patterns. We now review these and discuss
ways to best evaluate the complex data upon
which they are based.
Preservation Factors and
Archaeological Catchments
A number of authors have argued that the low
densities of pre-mid Holocene cultural deposits
are due to their preferential destruction by natural
processes. Cribb (1986), for example, argued that
some landscapes are more apt to preserve cultural
deposits than others (archaeological information
traps), and that through the vagaries of time, early
archaeological remains are unlikely to have sur-
vived in many parts of Australia. He saw the latter
process as compounded by the particularly
dynamic nature of Pleistocene and early
Holocene sedimentation processes (see also Bird,
1992; Godfrey, 1989; Horsfall, 1987; Rowland,
1983).
While such arguments may be valid for in-
dividual time periods and places, we would argue
that they cannot explain the general trends out-
lined above. For example, at some sites, such as
Ngarrabullgan Cave, depositional and erosional
regimes appear to have been stable for a consid-
erable length of time, but general trends com-
parable to those outlined above are still evident.
These trends are not only present in areas where
geomorphological processes can be seen to be
currently eroding away old sites, but they are
equally pronounced within sites where there is no
evidence of erosional stages. It would, further-
more, be difficult to argue that stone artefacts
were absent from Pleistocene levels because of
their preferential disintegration. All in all, the
case against the preservation argument is perhaps
best summed-up by Hughes & Lampert (1982:
24), who noted that * ... there is no evidence for
any environmental change that would have so
greatly altered the decay rate ofsites'. (See also
Barker, 1991).
As Hughes & Lampert (1982), Lourandos
(1983), Rowland (1983) and Barker (1989, 1991)
have argued, it is fundamental that local environ-
mental changes be considered when addressing
issues of change in the Australian archaeological
record. It is possible, for instance, that increases
in occupational intensities in current coastal
situations resulted from human populations fol-
lowing the migrating shoreline through the
course of the Holocene, rather than from social or
population changes per se (see also Barker,
1991). For this reason, we argue that the types of
questions asked here cannot, and should not, be
addressed by reference to sites closely linked
with the current shoreline, unless the influence of
changing environments on settlement-subsistence
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systems can be accounted for (e.g. Barker, 1 991
;
see also Head ,1987 for reference to inland sites).
Exponential Trends
Bird & Frankel (1991) have argued that the
occupational trends observed by Lourandos
(1983) in southwestern Victoria during the late
Holocene did not really take place. This, how-
ever, i s in direct contradiction to Frankel *s (1991:
146) own observation that * ...the lack ofoccupa-
tion in rocksheIters between 7000 and5000years
ago [i.e. increasing densities of cultural materials
after 5000BP] may ... be real ... * and that ' ...
certainly the current evidence is unequivocal.
Mounds are a recent phenomenon' (Frankel,
1991 : 146), as originally predicted. Furthermore,
we would argue that Bird & Frankel under-repre-
sented actual occupational trends for, in trying to
address these trends, they plot every radiocarbon
date obtained from the excavated sites in their
sample onto a single graph. However, as they
note, ' ... more than half the sites have only one
date, three-quarters have one or two' (Frankel,
1991:146). Given that most dates come from the
base of excavated deposits, their graphs tend to
show rates of site establishment, not occupational
trends through time. To address the latter, it
would be necessary to plot the number of sites
occupied through time, such as in each 500 year
period. Consequently, older deposits are probably
over-emphasised in Bird & Franker s (1991)
quantifications. In spite of this, significant in-
creases are still clearly apparent for a number of
site types shown on their plots (Bird & Frankel,
1991: Fig. 3), and indicate a general pattern of
increased site establishment (and use) since
c.3,000BP.
Regional and Site Specific Changes: The
Problem of Scale
It is difficult to make general statements on the
basis of a handful of sites. This problem was
recognised by Frankel (1991), who argued that
the changes observed by Lourandos (1983) in
southwestern Victoria may be site-specific rather
than regional in character. However, this does not
account for the repeated nature of the trends in the
various sites, sub-regions and regions ex-
amined above.
Time and Temporal Scaling
The problem of scale may also unduely skew
the temporal pattern in a different way. Else-
where, Gingerich (1983) argued that rates of
change may be critically patterned by the nature
of the temporal scales employed (see also
Frankel, 1988). He argued that ' ... rates
measured over different intervals of... time have
been used ... ' to create arguments of change, but
that ' ... perceived evolutionary rates are afunc-
tion of the time interval over which they are
measured, and temporal scaling is required
before rates measured over different intervals of
... time can be compared' (Gingerich, 1983: 159).
The problem is that mid to late Holocene deposi-
tion rates are largely calculated from radiocarbon
dates obtained at intervals of less than 3,000
years, whereas earlier ones are often based on
significantly longer intervals. Gingerich
(1983: 159) notes that change will tend to be slow
over long time intervals, as 'the shorter the inter-
val of measurement, the more likely one is to
observe high rates. The longer the interval, the
more stasis and evolutionary reversals are likely
to be averaged in the result. This effect ... sys-
tematically damps the values of rates calculated
over longer and longer intervals' (Gingerich,
1983: 160). In brief, relatively short-term fluctua-
tions in artefact deposition rates, sedimentation
rates, and so forth, do not register in long time
scales, rendering inappropriate comparisons of
change in relatively recent prehistory with those
in ealier times.
Although the effects of time and temporal scal-
ing cannot be ignored, we would argue that the
observed archaeological trends, as outlined by
numerous authors and which have been discussed
above, cannot be attributed to these factors for
two major reasons. Firstly, the apparent
diachronic patterns involve significant changes in
qualitative as well as quantitative data. The
former is not obtained by transforming quantita-
tive information into calculated rates, but pertains
to specific points in time. For example, burren
adzes first appear in the archaeological record at
various times, but always during the mid to late
Holocene. Similarly, Williams (1988), Louran-
dos (1983), Frankel (1991) and Downey &
Frankel (1992) have argued that earth mounds
first occur in western and northern Victoria
c.3,000-2,500BP. Neither of these traits have
ever appeared before these periods. And second-
ly, the apparent increases in rates of socio-cul-
tural change still hold when the late Holocene
and earlier periods are compared using similar
time intervals (although this point warrants fur-
ther exploration). For example, cultural levels
dated from c.30,000 to over 37,000BP at Ngar-
rabullgan Cave show little evidence of change in
cultural activity, even after dividing this period
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into smaller temporal sub-phases, as defined by
radiocarbon dates (30,000±600, 36,100±800
and 'greater than 37, 1 7CT BP). In contrast, the mid
to late Holocene level at Ngarrabullgan Cave,
which covers a time span of c.5, 100 years (com-
pared with 6,100 years and > 1,070 years for the
Pleistocene levels covered by the radiocarbon
dates), witnessed unprecedented changes in artis-
tic activity and deposition rates. We argue, there-
fore, that significant changes are apparent during
the mid to late Holocene period, and that these are
largely independent of differences in the time
intervals employed by archaeologists in inves-
tigating diachronic trends.
Population Increases
Some authors, while accepting and elaborating
upon the observation that the mid to late
Holocene archaeological record is both quantita-
tively and qualitatively different from that of
earlier times, have differed in their explanatory
frameworks. In particular, Beaton's (1983) position
has changed during the last 15 years or so, begin-
ning with an early conviction that the observed
changes implied alterations in social practice
(Beaton, 1977). He later argued that social
explanations were not sufficient to explain the
archaeological changes, and that the trends in-
dicated population increases alone (Beaton,
1983). Beaton argued that Aboriginal popula-
tions increased late in Australian prehistory as a
result of 1) a specific founder population of
limited size, 2) a specific generation time, 3)
constant survivorship, 4) regulated budding-off,
and 5) intrinsic growth rates. No acknowledgement
was made, however, of internal, socio-cultural
practices interacting with biological forces and
thus serving to regulate population dynamics
(Cowgill, 1975).
Beaton based his model of past populations in
Aboriginal Australia on the assumption that
population sizes are dependent on intrinsic
growth rates checked only by external, environ-
mental influences (Beaton, 1990). This in itself is
rather simplistic, as Malthus (1982a, 1982b)
recognised almost 200 years ago, when he argued
for the importance of social relations, power
structures and ideological systems (e.g., the
checks of vice, of misery and of moral restraint)
— in short, social and cultural factors — in
regulating subsistence behaviour and population
sizes. While it is not our intention to explore these
issues in detail, their relevence to Beaton's argu-
ment is clear.
Beaton's (1983) model ofpopulation dynamics
in Aboriginal Australia can thus be challenged on
the grounds that:
1, the relationship between human population
sizes and theoretical levels of 'maximum carry-
ing capacity' has rarely, if ever, been adequately
addressed (e.g. Anderson, 1978), and the notion
of simple biological forces regulating human
populations in interaction with extrinsic environ-
mental forces is, at best, naive;
2, the distinction between a society's and an
individual's needs and problems is fundamental
to, but not considered in, Beaton's model (Cow-
gill, 1975; Hassan, 1981);
3, the concepts of 'need' or 'stress' are distinct
from that of economic demand. Social and in-
dividual stress does not automatically create ef-
fective demand. Cowgill (1975) wrote: * ... even
if human population growth were difficult to
regulate, it would notfollow at all that stress is
caused by overpopulation ... [or that it] would be
an effective incentivefor responses ofa develop-
mental kind"
;
4, Beaton's reliance on the five assumptions
enumerated above is, therefore, flawed. As with
Birdsell's (1957) prior employment of similar
assumptions, none of these can be either practi-
cally or theoretically demonstrated. Irregularities
in socio-economic regimes are critical to popula-
tion dynamics, including changes in population
composition (e.g. age and sex structures, family
and household sizes, regional structures), mar-
riage and reproductive rules, residence rules etc.
(e.g. Coleman & Schofield, 1986; Lee, 1972;
Lourandos, 1983; Ward & Weiss, 1976);
5, lastly, the archaeological record indicates
patterns ofchange and stability in human actions,
not population sizes. Changes in the archaeologi-
cal record document changes in the ways people
behaved (assuming adequate treatment of post-
depositional and taphonomic factors). The mid to
late Holocene archaeological record may be sug-
gestive of population increases, but change in the
latter implies changes in socio-economic prac-
tices (quantitative and/or qualitative). More cor-
rectly, they imply changes in the contexts in
which such actions were undertaken (Lourandos,
1983, 1984; David, 1987).
Intensification
The use of the concept 'intensification' in
Australian prehistory is relatively recent. Al-
though it was first employed by Hallam (1977),
Beaton (1977) and Hughes& Lampert (1 982) and
others to loosely describe changes observed at a
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local scale, it was not until Lourandos's work that
it gained widepsread attention. Lourandos
(1980a, 1980b, 1983) interpreted the late
Holocene changes documented from south-
western Victoria and beyond in terms of changes
in susbsistence practices, which may imply chan-
ges in either production or productivity. Unlike
L. Binford (1968, 1983), who argued that inten-
sification involved an external (environmental)
stimulus directed towards solving subsistence
needs, Lourandos followed Bender (1979) in
that ' ... intensification may simply be about im-
proving accessiblity, reducing travel time, or
making returns more predictable. It need not be
about food resources in particular, but about
access to plants usedfor poison orfor medicinal
purposes orfor cordage, or to animalsfor ritual,
etc: (Bender, 1979: 205-206). In this sense both
Lourandos and Bender deviate from more tradi-
tional definitions of intensification such as those
of L. Binford (1968, 1983), Boserup (1965),
Smith & Young (1972), and Brookfield (1972),
all of which are directly concerned with produc-
tive efficiency.
Lourandos formulated his intensification
model around two observations. The first was
based on the ethnographic record, which docu-
mented relatively large population densities,
semi-sedentism (including the use of earth
mound bases), and large-scale ceremonial net-
works in southwestern Victoria. The latter in-
volved periodic congregations of many hundreds
of people from allied 'tribes' for lengthy periods
of time. Such congregations required large-scale
energy-harnessing technologies, such as the
drainage (fishing) systems noted at Toolondo and
surrounding areas (see above).
The second component of Lourandos's model
involved the observation that during the late
Holocene, many changes in land use, foraging
strategies and settlement systems took place
throughout southwestern Victoria. He concluded
that since there "was no evidence for large-scale
fishing technologies such as those at Toolondo
before this time, the social systems observed eth-
nohistorically were unlikely to have any great
antiquity. As well, earth mounds (which appeared
to be indicative of semi-sedentism) were of the
last c.2,500 years only. Incentives to change were
thus seen to arise 'out of the nature of the social
relations' (Lourandos, 1983: 91), and were ex-
plained in structural terms, as 'social relations
primarily give rise to other cultural changes,
such as economics, and thus must in some way
precede them 1 (Lourandos, 1984: 32). He argued
that these changes acted to amplify information
exchange networks (e.g. congregation,
ceremonial and large-scale, labour-intensive
productive networks) and to increase produc-
tivity through increases in the complexity of the
forces of production (e.g. the appearance ofcom-
plex eel-trapping systems in southwestern Vic-
toria) during the mid to late Holocene. He thus
concluded that the documented archaeological
trends represent changes in past social, political
and economic practices.
Environmental Causation and Adaptive
Responses
Rowland (1983) disagreed with Lourandos's
interpretations of the archaeological record. He
argued that humans adapt to environmental cir-
cumstances, and therefore environmentally fluc-
tuating systems will result in social and cultural
change (Rowland, 1983: 63). He further noted
that ' ... environmentalfluctuations did occur in
the Holocene ofAustralia ... ' and, therefore, * ...
such changes may have altered the range of al-
ternatives available to Aboriginalpeople, result-
ing in dispersion and a great diversity of
economic and social adaptations' (Rowland,
1983: 74). Rowland concluded that the major
changes observed in the archaeological record are
a product of human responses to environmental
changes.
While we would agree with Rowland, in that
environmental alterations may lead humans to
modify their behaviour, we cannot agree with his
conclusion that the major changes observed in the
Australian archaeological record necessarily in-
dicate adaptive responses to changing environ-
mental conditions. As already stated, we do not
find adaptive arguments convincing, for all
human behaviour occurs within environmental
contexts. It could be said that all social systems
are adaptive by virtue of the fact that they exist.
To argue (or, rather, assume) that a system chan-
ges adaptively because of environmental change
says nothing about the particular nature of the
changes observed. Nor does it enlighten us about
the causes of stability. For instance, why did the
major archaeological changes take place after
around 3,000BP, while the most dramatic en-
vironmental changes took place some 5,000 and
15,000 years earlier?
Rather, we would argue that while social chan-
ges may take place in response to environmental
changes, the latter can only be taken as a context
ofchange. There will be times when the particular
nature of historical conditions (which includes
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social relations, power structures etc.) encourage
change, and other times when they do not. We
need not go beyond our own social system to give
examples of this general process. For example,
some of the major changes which future ar-
chaeologists may face would probably include
twentieth century technological innovations:
computers, mass communication, transport net-
works and military build-ups. Do these, and other
changes (take World War 2 for instance) require
direct environmental causes?
In short, Rowland's model of change may be
correct, in the sense that environmental changes
may have stimulated social and cultural ones.
However, humans do not respond to environmen-
tal changes mechanistically. It is only by con-
sidering the contexts of decision making that
socio-cultural changes will be positioned in their
proper historical perspectives. The task of ar-
chaeology is to shed light on those contexts. We
cannot detach social and cultural strategies from
the social, political and economic frameworks of
which they are a part. Because of this, while it
may be possible to argue that archaeological
changes involved alterations in environmental
contexts, or that they reflect changes in social or
demographic factors, it may not be possible to
determine ultimate causes (the stimuli that
motivated the change). We will not be concerned
with such stimuli herein.
increases, Decreases and Structural
Changes
Bird & Frankel (1991) do not agree with
Lourandos's view that the changes apparent
during the late Holocene reflect increases in the
sizes of settlements, duration of habitation within
sites (increased sedentism) (but see Walters,
1989), and a broadening and intensification of
exchange networks. They note that the docu-
mented changes may simply signify changes in
seasonality and structure of site use, and therefore
changes in settlement systems, rather than in-
creases in intensities of site use. These issues,
they argue, have never been adequately addressed.
While Bird & Frankel may be correct on this
point, we would argue that the repeated increases
in deposition rates of cultural materials found
throughout mainland Australia during the mid to
late Holocene probably indicates that broader
factors are at work. The fact that these increases
in deposition rates are approximately contem-
poraneous with increases in the numbers of sites
used, as well as with a broadening of site types
and the extensive use of new environments,
would suggest that the changes observed indicate
increases in intensities of land use, rather than
mere changes in schedules of land and site use.
Structural changes are not independent of the
problem of timing. By this we refer to the ap-
parent lack of synchronicity in the timing of the
mid to late Holocene changes documented from
various parts ofeastern Australia. Hiscock (1986)
has highlighted this problem in noting that in the
Hunter River Valley, the Sydney Basin, and parts
of the Northern Territory, the most recent period
(dated to the last c.900 years in the Hunter River
Valley) witnessed a decrease in stone artefact
deposition rates, not an increase as widely as-
sumed. David (1987) argued for a similar trend
from sites in the Central Queensland Highlands,
with decreases taking place during the last 2,000
years. In attempting to explain such differences
in the timing of the observed changes, it was
argued that inter-regional, demographic net-
works may have changed, in that a late Holocene
de-intensification ofthe type documented by His-
cock involved an increased use of marginal
environments' during the late Holocene (Flood ct
al., 1987: 23), accompanied by a decrease in the
use of former heartlands. It was therefore con-
cluded that * ... a reorganisation of people
through space' (Flood et al., 1987: 23) may have
taken place during the mid to late Holocene
(David, 1987).
Walters (1989) has explored the above proposi-
tion by investigating occupational trends and the
antiquity of complex fishery installations along
the coastal and sub-coastal zones of southeast
Queensland. He concluded that the "occupation
of the marginal coastal Wallum of southeast
Queensland intensified aftermid Holocene times,
and the marinefishery developed at an exponen-
tial rate after 2000BF (Walters, 1989: 221), but
'
... the evidence ... presented here does notfit the
model proposed by Flood et al. (i 987) for in-
creased use of marginal environments and
decreased use offavourable environments in late
Holocene times. Though the present study sup-
ports their idea (and that ofHiscock 1986; Mor-
wood 1986) of reorganization of people in the
landscape, itfinds no de-intensification ofa heart-
land accompanying the intensified use of a
formerly marginal environment. It suggests that an
intensified use ofa marginal environmentaccom-
panied a steady if not intensified use of the
formerly more favourable hinterland (Walters,
1989: 222).
If Walters is correct, stone artefact deposition
rates from sites in rich environments cannot be
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said to increase in tandem with decreases in sites
from neighbouring marginal environments.
There may indeed be some places, such as the
Central Queensland Highlands, where stone ar-
tefact deposition rates decrease in the upper
levels of the mid to late Holocene, but the par-
ticular nature of such decreases remains to be
investigated. In particular, it may be necessary to
determine the extent to which post-abandonment,
surface sediments have affected late Holocene
deposition rates of cultural materials. Until these
issues have been further addressed, it will not be
possible to determine more precisely the relevance
of apparent, recent decreases in deposition rates
to overall temporal trends in Australian prehistory.
DISCUSSION
A number of important arguments have, there-
fore, been advanced to explain the broad changes
observed during the mid to late Holocene in
Australian archaeological sites. Firstly, it is clear
that this period was relatively dynamic. Docu-
mented changes include significant increases in
the deposition rates of stone artefacts and food
refuse, the advent of new tool types (including
fish hooks), and site types (e.g. earth mounds), the
use ofnew plant foods (including systematic seed
grinding in the arid zone and techniques for
detoxifying poisonous plants in central and north
Queensland and beyond) and possibly also the
beginnings or intensification ofcomplex installa-
tions to increase productive yields in some parts
of Australia (e.g. inland river eel-traps, coastal
fish traps). Offshore islands also begin to be
systematically and more intensively used at this
time. In some areas (e.g. the Sydney Basin), there
is evidence for significant increases in the degree
of firing practices across the landscape. Together,
these innovations and amplifications of existing
features suggest an expansion of settlement and
exploitation strategies, including: 1 , a more inten-
sive use of 'marginal' environments; 2, an inten-
sification' of landscape management practices;
and 3, a broadening of resource bases during the
mid to late Holocene. These changes also imply
an increase in occupational intensities, which may
or may not signify absolute population increases.
Secondly, the nature of the changes which took
place appears to have varied regionally, begging
the question of whether a single, systemic re-
modelling of socio-economic networks was indi-
cated, or whether the various, largely regional,
changes were somehow independent of each other.
And thirdly, an important aspect of this pattern
appears to have been a continuing increase in the
use of some regional landscapes (e.g. south-
western Victoria), and an apparent decrease in
others (e.g. Central Queensland Highlands)
during the last 2,000 years or so.
An important conclusion which can also be
reached in regard to southeast Cape York Penin-
sula is that there are, at this stage, no obvious
spatio-temporal trends in the changes observed.
The documented trends do not first appear in one
part of the study region and spread, in time, to
other areas. Rather, the changes appear in an ad
hoc fashion. We would argue that the differences
in the timing of cultural changes between sites are
due to issues related to sampling, as it is unlikely
that each excavation has sampled every material
aspect of ancient social life. Rather, social life
involves a broad range of practices, only a few of
which will be represented archaeologically at any
given place and time.
In the past, archaeologists have tended to treat
the mid to late Holocene as a time when new
things began to happen. Yet it is perhaps equally
a time when established conventions continued to
occur (a point initially made by Mulvaney &
Joyce [1965]). For example, life at Princess Char-
lotte Bay c.l,700BP cannot be solely charac-
terised by reference to mounded shell middens,
even though such mounds became an important
aspect of the archaeological record. To under-
stand the new, patterned behaviours, we must
also consider how they articulate with existing
practices. It is by addressing this issue, it is argued
here, that we may better understand the non-
synchronicity of the changes observed within and
between sites in southeast Cape York Peninsula.
These conclusions apply to all of the changes
outlined above. For instance, the first appearance
of burren adzes at various times in various sites
and subregions is affected by the vagaries of
depositional behaviour, and cannot be taken as
necessarily marking the time of their original use
in those areas. Hence, at Mushroom Rock they
appear around 3,000BP, while at Echidna's Rest
they appear 2,300 years later. Until we have more
data, we cannot say that burren adzes began to
be made and used by the inhabitants of those two
sites precisely at those times, because it is ex-
tremely unlikely that burren adzes will have been
carried around, manufactured, used and deposit-
ed precisely at the same time that they first
appear where the excavations took place. Hence,
we would further argue that while general trends
can be established, the vagaries of the available
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archaeological evidence do not allow the creation
offine grained models of past social practices. By
their very nature, archaeological temporalities are
coarse grained, and this should be kept in mind
when modelling temporal trends in prehistory.
CONCLUSION
Many changes have been observed in the mid
to late Holocene archaeological records of eastern
Australia. These changes are unlikely to have
been independent of each other, leading us to
think that social structural forces may have been
involved.
We argue that territorial and structural concerns
may furnish us with valuable data with which to
understand the nature of alterations of past socio-
cultural strategies. Unlike the specific changes
expressed in stone tool typologies, rates of dis-
card and so forth, structural changes relate to the
organisational principles structuring the social
systems themselves. These principles usually
affect a number of specific social practices, and
can therefore be treated as being relatively broad
in scope. By investigating structural dynamics,
we may thus be in a better position to understand
patterns of change and stability in the ar-
chaeological record.
The sites excavated in southeast Cape York
Peninsula form parts of such systems. The fact
that the major changes in settlement patterns,
subsistence practices, stone artefact tech-
nologies, and so forth all take place during a
relatively short period of time hints that they may
be expressions of systemic changes, rather than
pertaining exclusively to a narrower range of
behaviours. The excavations presented in the pre-
vious chapters have only begun to unravel this
broader picture.
An important issue thus remains largely unex-
plored, although it is embedded within many of
the observations and interpretations discussed
above: while general increases in occupational
intensities are apparent, what do they entail? Are
we seeing the beginnings of new strategies set
within established, regional social networks, or
are we seeing a re-structuring of those very net-
works? Did people do more of the same within
any given region, and begin to use sites differently
and produce more food, or was there a reorganisa-
tion of social life, involving shifts in patterns of intra
and interregional relations? In short, did the docu-
mented changes in settlement systems also involve
changes in territorial behaviour and in the structure
of territorial networks?
To date, late Holocene changes have largely
been characterised in terms of an intensification
of social and economic activity; by the appearance
of new resource management strategies, new
technologies, and by an increase in the intensities
of pre-existing activities sometime, or at various
times, during the mid to late Holocene. It is now
time to address questions relating to the structure
of past human behaviour. We will do this in the
following sections by investigating the distribu-
tion of rock art conventions through space and
time. In so doing, we will attempt to identify the
dynamics of subregional networks in the context
of broader interregional frameworks — that is,
the relationship between the various subregions
in the regional systems. We now turn to these
issues and to our own interpretations of the pat-
terns and changes documented above.
INTER-REGIONAL STRUCTURE IN THE ROCK ART OF
SOUTHEAST CAPE YORK PENINSULA
The task set in the following sections is to
investigate spatio-temporal trends in the rock art of
northeastern Australia. However, it is not so
much the spatial distribution of particular artistic
conventions that is at stake, but how the spatial
distributions of rock art assemblages have
changed through time (that is, the data are set in
a diachronic framework).
Because such conventions imply recurrent social
practices, they alsoimply some degree ofnormative
behaviour; in this sense, we are looking at aspects
ofpast socio-cultural systems. In chosing rock art
as a heuristic device for analysing the dynamics
of (interregional) social structure in north
Queensland prehistory, it is recognised that a
number of socio-geographical factors may have
affected the distribution of artistic conventions
through space. These factors may have little or no
relationship to the interregional structure of other
material items. This is because of the complexity
of structural differentiation, which may involve
various social sets and multiple levels of differen-
tiation. For instance, the patterning of stone axes
in southeastern Australia, as described by Mc-
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Bryde, may reflect relations of exchange struc-
tured along circumscribed principals of ex-
clusion, whereas the distribution of, for example,
painted motifs in Arnhem Land bark paintings
may relate to different social processes (such as
the artist's moiety or lineage affiliation) (e.g.
Morphy, 1977; Taylor, 1987). Consequently, the
distribution ofone set ofmaterial objects need not
coincide with that of another, even if both sets
occur in the same region. Nevertheless, as we
accumulate information on the distribution of
material behaviours across space and through
time, it is anticipated that some recurrant distribu-
tions will emerge. In such cases, where the dis-
tributions of various material items coincide,
recurrent spatial discontinuities (major
'boundaries') may be identified. As these data
accumulate, so will our understanding of material
behaviour across space. Such spatial patterns can
be used diachronically as an index to change and
continuity in the spatial structure of human be-
haviour through time. It is the dynamics of such
structures that are investigated here.
METHODOLOGY
Although we have chosen rock art to address
issues related to the structure of social behaviour
during prehistory, we do not see it as possessing
any inherent trait that distinguishes it from any
other form of material behaviour, except perhaps
that it may be particularly amenable to stylistic
manipulation because of its considerable plas-
ticity. It may therefore be more sensitive to socio-
cultural trends than are, for instance, stone
artefacts. The reasons for this are simple and
directly relate to the malleability of pigments (in
the case of paintings), and therefore to the fact
that created items (e.g. paintings) largely reflect
the creative tendencies of the artists, tendencies
mediated by socio-cultural convention. In con-
trast, although stone artefacts are also shaped by
such conventions, their stylistic manipulation
may be relatively more circumscribed by the
particular nature of the raw material and by the
fact that the shapes of stone artefacts are also
mediated by mechanical constraints imposed by
their intended functions (but see Sackett, 1982).
Field and Recording Methods
In looking for structure in the archaeological
record of north Queensland, we will investigate
the geographical distribution of particular artistic
conventions through space and time. We begin by
describing the rock art of each of the 19 sub-
regions of southeast Cape York Peninsula where
rock art has been adequately recorded. In some
cases, these recordings were undertaken by us
(Table 31), while in others they had been pre-
viously recorded by other researchers (Table 32).
Only where the rock art has been recorded in a
systematic fashion will the latter be presented.
Selective recordings, such as Trezise's (pers.
comm. 1991) pre- 1970 recordings of selected
rock art motifs from rock art sites around Laura,
are omitted from this work. That is, only data
which come from sites where total counts of rock
pictures were undertaken, have been used here.
Our own fieldwork involved extensive surveys
in a number of areas that had not previously been
surveyed. These include Jackass Station (in the
Laura sandstones), Bonny Glen Station, the Pal-
mer River limestones, the Mitchell River lime-
stones, Ngarrabullgan, Rookwood Station,
Mungana, Chillagoe and Ootan. Additional to
this were surveys undertaken in the Cardross
sandstones, to the southwest of Chillagoe, and in
the Featherbed Ranges, between Ngarrabullgan
and Chillagoe. Only three sites and four rock
pictures, however, were discovered from
Cardross and the Featherbeds.
Our field surveys were undertaken in the fol-
lowing fashion. Areas to be surveyed were
selected from aerial photographs and topographic
maps or through the knowledge of local inform-
ants, and all parts of those areas were surveyed
for rock art sites. In all cases, surveys employed
a non-stratified, non-random approach. Every
identified rock art site was recorded from an
identified area, irrespective of the number of rock
pictures in them. In most cases, the rock art was
sketched onto graph paper (approximately to scale),
and notes were taken on the colours used and on
superimpositions. The only exception was Jackass
Station, where superimpositions, motifs depicted,
colours used and the frequencies of linear, infilled
and internally decorated pictures were listed,
rather than drawn onto graph paper. Much of the
art was also photographed. Extensive informa-
tion was also recorded on each site, including
information not used in this monograph, such as
the composition of pictures on rock walls and
conservation issues. A glossary of terms used in
this section is presented in Appendix A.
The rock art recorded by others has so far
focused on Princess Charlotte Bay and the
Flinders Island Group, the Koolburra Plateau,
Laura, Mt Windsor, Mt Carbine and Bare Hill.
The researchers who have reported on these sub-
regions are too numerous to mention here, and
440 MEMOIRS OF THE QUEENSLAND MUSEUM
have been discussed in detail in their appropriate
sub-regional settings in the following pages.
Recording methods varied considerably between
researchers, and these have likewise been
described below.
In the above cases, we have taken the raw data
mainly from already published lists (e.g. Flood,
1987). In one case (Princess Charlotte Bay and
the Flinders Island Group), however, we were
able to fully analyse the rock art from Walsh's
original recordings, held at the Department of
Environment and Heritage office in Brisbane. It
is assumed that the various recording methods
used by the different researchers will not affect
our comparative analyses. These field methods
have not always been identical, and have included
sketches of the art on graph paper, photographic
records, and motif lists. The latter are the most
problematic, as in some cases we were not able
to ensure that the designation of motif forms was
consistent with our own identifications (this was
especially apparent for the Laura art). We there-
fore assume that such designations are used fairly
consistently by field workers (e.g. the criteria by
which macropods have been identified are
similar). Given that most figurative designs are
relatively naturalistic in style, their attribution to
particular (usually faunal) categories would
usually not be controversial.
Presenting and Analysing the Data
Following a detailed description of the rock art
of each subregion, the art will be compared and
contrasted spatially via a series of multivariate
analyses. Throughout this work, the rock pictures
recorded from a particular subregion are assumed
to be representative of that subregion. Within
each of the areas reported, a number of rock art
sites have been identified. In identifying the
criteria for comparing the different subregional
sets, a number of critical factors have to be taken
into account. The first of these is that the art
compared has to be contemporaneous. This
necessitates some understanding of the antiquity
of the rock art studied. This is critical, especially
given that the focus of this work is an investiga-
tion of spatio-temporal dynamics in southeast
Cape York Peninsula. As is well known, how-
ever, rock art is notoriously difficult to date. As a
result, we have attempted to construct a
chronological framework based on direct as well
as on indirect evidence.
Secondly, it is important that the different
bodies of rock art compared from each region
relate to similar techniques, as each technique
may have different characteristics by which the
artist may have been constrained. For example,
the shape of a stencil is largely circumscribed by
the shape of the stencilled object, such as a hand.
As Maynard (1977: 393) noted, ' ... there is a
basic difference between a figure which is
delineated on the surface by the artist, and an
object which is represented by the mechanical
processes ofstencilling and imprinting
1
. Conse-
quently, it may not be appropriate to directly
compare painted pictures, which are the products
of freehand designs relatively (but not totally)
unaffected by physically-imposed forms, with
stencilled ones. Before undertaking a spatial
analysis of rock art, we will therefore describe
each area's motifs by the techniques employed
(see Appendix A for definitions).
The Variables. It is recognised that an analysis
of the nature and mode ofuse of design elements,
such as cross-hatching, striping and so forth, may
be highly useful to the type of research under-
taken here (e.g. C. Smith, 1989). Because of a
general lack of appropriate data from all areas
except for our own recordings, however, this was
not possible. Similarly, it is also recognised that
the way pictures are arranged on rock surfaces
(their composition) may be indicative of socio-
cultural practice, and therefore appropriate to the
current analysis, but again this was not attempted
because few of the previous recordings from any
part of north Queensland had included the neces-
sary details (the only two exceptions bei ng David,
1992dandFaulstich, 1986).
In comparing the rock art of each subregion,
absolute numbers are not treated as meaningful
indicators of inter-regional variation, as sample
sizes vary. In some areas, the numbers of pictures
recorded number in the thousands, whereas in
other areas, less than 100 pictures have been
recorded. Consequently, the following compara-
tive analysis is based on proportions of pictures,
calculated as percentages.
The rock art compared herein focuses, by
necessity, on the conventions which have been
systematically recorded by the majority of re-
searchers, so that a large data base can be used in
the analyses. Fortunately, a number of charac-
teristics, such as outlining, infilling, and the
presence of internal decorations, have been wide-
ly reported from the region, enabling the estab-
lishment of a considerable database. The
variables which we have decided to use in the
following analyses are: 1, colours of paintings
and drawings; 2, general motif forms (figurative,
non-figurative and track designs); 3, specific
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motif forms (e.g. identification of faunal motifs);
4, conventions of linearity of design, outlining,
infilling and internal decoration; and 5, the employ-
ment of monochrome, bichrome or polychrome
paintings and drawings. Variables 2 and 3 are
analysed for engravings. Once these variables
have been quantified for each subregion, the
statistical relationship of the subegions will be
investigated for different periods of time. This
will be done by subjecting the data to Cluster
Analysis and Multi-Dimensional Scaling.
Discussion Of Variables. One of the variables
used is the colour ofthe pigment art. This requires
some discussion as colours used are subject to the
availability of pigments, which may differ be-
tween areas because of differences in geological
settings. The patterning of colours obtained from
the analysis may therefore be more a function of
a region's geology than of particular artistic con-
ventions. Nevertheless, an investigation of
colours used through space and time may reveal
significant trends, transcending the natural dis-
tributions ofraw materials. This may be especial-
ly so if ochres of particular colours have been
traded over wide areas, resulting in their spread
into areas where they do not occur naturally. In
such cases, the distribution of painted colours
through space may offer a useful means of inves-
tigating the nature of prehistoric exchange net-
works. Although this issue will at times be
addressed, it will not form an important part of
the following analysis.
In some of the analyses we have also resorted
to a practice which we had hoped to avoid: the
separation ofthe rock art into figurative, track and
non-figurative forms. Ideally, we should not
begin by assuming qualitative differences be-
tween figurative and non-figurative motifs, as
both relate to pictorial behaviour. Figurative and
non-figurative designs are not inherently dif-
ferent from each other, as they are both signifiers
of socio-cultural constructs, and in both cases the
forms employed can be treated as metaphors for
other things (Frost et al., 1992; David & Flood,
1991; but see Munn, 1973). In investigating
spatio-temporal conventions, a more appropriate
investigation would thus be, for example, to iden-
tify differences and similarities in the ways
specific forms are composed on rock surfaces,
rather than simply separating pictures into the
broad categories of figurative and non-figurative.
Nevertheless, non-figurative and figurative im-
ages have been differentiated in some of the tests
undertaken here, because the two are qualitatively
different formal conventions— figurative designs
are immediately recognisable by most observers
to have formal similarities to specific objects,
whereas non-figurative ones are not. While we
have retained this formal distinction in the fol-
lowing chapters, however, not all of the inter-
regional comparisons made will depend on it. The
figurative/non-figurative distinction was made
possible here because pictures were differen-
tiated thus for all ofthe areas reported by previous
authors, enabling a comparative analysis of pic-
tures from the different areas.
THE ROCK ART
The rock art of southeast Cape York Peninsula
was amongst the earliest to be reported by
European explorers in Australia. In 1821, Allan
Cunningham observed cave paintings on remote
Clack Island during Captain King's marine sur-
veys of the Australian coast (King, 1837). He
noted: ' ... a horizontal stratum ofblack schistose
rock ... upon the roof and sides of which some
curious drawings were observed. ... They repre-
sented tolerable figures of sharks, porpoises,
turtles, lizards... trepang, starfish, clubs, canoes,
water-gourds, and some quadrupeds.'' (King,
1837:25-6).
Eighty years later, Roth (1902, 1904) reported
the same paintings recorded by Cunningham, as
well as others on the adjacent mainland. He noted
that ' ... rock paintings are met with in many
districts throughout north Queensland, and were
systematic research to be made would probably
befound to be ofmore common occurrence than
is usually supposed* (Roth, 1902: 12).
More recently, Roth's conviction has been
borne-out by the works of Robert Logan Jack
(1895), Hale & Tindale (1933-4), Seaton (n.d.),
Trezise (1971, 1973, 1977), Woolston & Trezise
(1969), Rosenfeld (1982, 1984; Rosenfeld et al.,
1981), Flood (1987; Flood & Horsfall, 1986),
Clegg (1978), Clegg & Fethney (1988), Maynard
(1979), Cole (1988) and Walsh (1986; 1988).
These authors have all commented on the rock art
ofsoutheastern Cape York Peninsula, and this has
resulted in the formation of a vast data base,
including quantitative data on the rock art of
numerous parts ofsoutheastern Cape York Penin-
sula. Coupled with the work of Morwood (1985,
pers. comm., 1990) and Border (pers. comm.,
1990) in northwestern Queensland, our know-
ledge of north Queensland's rock art was thus
relatively extensive by the time this study began.
In spite of this, the rock art from large sections
of the study region remained totally unknown
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when we first began this research. If past inter-
regional networks were to be investigated via a
comparative analysis of rock art, it was important
to have relatively fine-grained spatial data to
enable the investigation of continuities and dis-
continuities across the region. In other words, it
was important that the available database consist
not only of rock art from discrete and spatially
separate sub-regions, but also from continuous
stretches of land spanning considerable distan-
ces. This was deemed important for a proper
characterisation of the change-over of particular
conventions between subregions.
Because of these issues, it was necessary to
undertake surveys and systematically record
samples of rock art from a number of subregions
before analysis could begin. It was deemed im-
portant that these subregional sets link-up with
previously recorded areas across a broad
geographical field. The surveyed areas included
ten subregions previously studied by other re-
searchers, and ten areas from which rock art was
recorded by us (Tables 31, 32; note that Bare Hill
was recorded in both cases).
THE ROCK ART OF PRINCESS
CHARLOTTE BAY AND THE
FLINDERS ISLAND GROUP2
The rock art of Clack Island, the northern-most
island of the Hinders Island group, is amongst the
earliest to have been described by European ex-
plorers in Australia (Coppinger, 1883; King,
1837: 27; Meston, 1895; Stokes, 1846). Although
these descriptions were brief, they were followed
by a series of scientific expeditions, culminating
with Hale & Tindale's (1933) work during the
first halfof this century, and ending with Walsh's
(1985) surveys in the 1980s (see also Negerevich,
1979; Sutton etal., 1975).
During his surveys, Walsh systematically
recorded all of the known rock art sites from the
Flinders Island group, as well as a sample from
the mainland. His recordings were, for the most
part, total recordings of all pictures from each
site, although in some sites only a selection of
pictures were recorded. The latter have been om-
mitted from the following analyses. Furthermore,
while Walsh documents the numbers of colours
used in each picture, no systematic data were
presented on the specific colours used. Conse-
quently, the following analyses are restricted to
formal attributes, and to the numbers of colours
used (monochrome, bichrome or polychrome).
No engravings were recorded from any site, and
all the pictures were either paintings, drawings or
hand stencils.
Walsh's recording forms have been lodged
with the Queensland Department of Environment
and Heritage (DEH), Cultural Heritage Division,
Brisbane. We have constructed all of the follow-
ing tables from the original recording forms. It is
from this data-base that the rock art of Princess
Charlotte Bay and the Flinders Island group is
analysed herein.
For analytical purposes, we have subdivided
the subregion into five smaller geographical sets
(Fig. 39):
1, Clack Island;
2, Cliff Island, located near the western ex-
tremity of the Hinders Island group,
3, Flinders, Stanley, Denham Islands and
Rocky Islet, being the main cluster of islands
forming the Flinders Island group (referred to as
the Flinders Islands);
4, the Bathurst Range, being the range of low
sandstone hills delimiting the eastern edge of
Princess Charlotte Bay; and
5, Jane Table Hill, consisting of an isolated
sandstone outcrop located towards the southern
end of Princess Charlotte Bay.
In addition, two rock art sites were recorded
from Cape Melville, to the east of the Bathurst
Range (one painting was identified from each site),
and one site (with nine paintings) was recorded
from Howick Island, located approximately 60km
southeast of Princess Charlotte Bay (and imme-
diately southeast of Cape Melville). In all cases,
the parent rock was sandstone.
CLACK ISLAND
Of the twelve sites located on Clack Island,
only nine were systematically recorded (the art
from Walsh's site numbers 8842, 8843 and 8851
was only partly recorded and has therefore been
omitted from the following analysis). All of the
rock art consisted of paintings.
Motif Forms
Numerically, two motif forms dominate the
Clack Island paintings: zoomorphs with crescent
heads, and moth/butterfly designs. Together, they
account for 284 (67.0%) of the 424 paintings
from the island. A significant number of marine
zoomorphs, including stingray, squid/octopus.
At the request of traditional owners, photographs of the rock art have not been included in this section.
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fish, crustacean, turtle and dugong/shark motifs
are also present. A small number of paintings of
other (mainly terrestrial) fauna and anthropo-
morphs also occur (6.4%). Macropod and bird
tracks are uncommon (3.3%), as are items of
material culture (a boat, stone axes, woomeras
and spears) (2.6%) and non-figurative designs
(lines, crescents, asterisks, circles and ovals,
many of which are barred) (5.9%) (Table 33).
Other Conventions
The colours used and the numbers of outlined,
infilled and internally decorated paintings have
not been reported. Nevertheless, the practice of
white dotted outlining was recorded by Walsh,
who noted that 63 (14.9%) of the Clack Island
paintings possessed this trait. Although it is not
known whether or not these paintings also con-
tain infilling or other decorative elements, it indi-
cates the repeated use of a highly idiosyncratic
convention in the area (see below).
The Clack Island paintings are mainly
monochrome (83.2% of paintings), although a
significant proportion of bichromes are also
present (1 6.8%) (most ofWalsh's slides are ofred
and/or white paintings). No paintings have been
recorded in more than two colours.
CLIFF ISLAND
Cliff Island is located near the western ex-
tremity of Princess Charlotte Bay. Only two sites
and 47 paintings have been recorded from the
island. Table 34 lists the motif types, highlighting
again a predominance of zoomorphs with cres-
cent heads and moth paintings in a rock art as-
semblage containing significant proportions of
marine fauna. All of the paintings from Cliff
Island are monochrome, and no dotted outlined
designs have been observed.
THE FLINDERS ISLANDS
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FIG. 39. Princess Charlotte Bay and the Flinders Island
group, showing the location of the five localities used
in this analysis.
being common (16.7%) (Table 35). The range of
motif forms is similar to those from Clack and
Cliff islands, pointing to a widespread artistic
tradition in the islands. Although present, paint-
ings of animal tracks (including a human track),
items of material culture and non-figurative
designs are uncommon. This is despite the fact
that in some sites (especially sites 8834 and
8836), boats are very common.
Other Conventions
The paintings of the Flinders Islands were
painted both in monochrome and in bichrome,
and again no polychrome designs were recorded.
A significant proportion of paintings contained
white-dotted outlines (176 paintings, or 16.2%),
although again the use of colours has not been
systematically reported.
BATHURST RANGE
Twenty-two rock art sites have been recorded
from Flinders, Stanley and Denham Islands and
Rocky Islet. Ten of these are located on Flinders
Island.
Motif Forms
A total of 669 pictures, consisting of 618 paint-
ings and 51 hand stencils, were recorded by
Walsh. As was the case at Clack and Cliff Islands,
paintings of zoomorphs with crescent heads and
moth/butterfly designs predominate (43.4% of
paintings), with images of marine fauna also
The Bathurst Range borders Princess Charlotte
Bay along its eastern margins. It consists of low
sandstone hills which become submerged to the
north and west, only to re-emerge in the islands
of the Flinders group.
Only five rock art sites, and 173 paintings and
24 hand stencils, were systematically recorded by
Walsh along the Bathurst Range. As was the case
for the islands, a number of paintings have a
white-dotted outline (eight paintings, or 4.4%).
Unlike the rock art from some of the islands,
however, the majority ofpaintings in the Bathurst
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Range were painted in bichrome (87.0%). All
other paintings are in monochrome.
The major motif types documented from the
Bathurst Range are similar to those from the
islands. Zoomorphs with crescent heads and
moth/butterfly motifs are numerically dominant
(54.9% of paintings), while marine fauna are also
important (15.6%). As was the case in the nearby
islands, other fauna contribute a minor but impor-
tant proportion of paintings (8.7%), while animal
tracks (9.8%), items of material culture (6.4%)
and non-figurative designs (4.6%) are all uncom-
mon (Table 36).
JANE TABLE HILL
Situated towards the southeastern corner of
Princess Charlotte Bay, Jane Table Hill is an
impressive, isolated sandstone outcrop visible
from some distance away. Nineteen rock art sites
have been recorded here, containing 378 paint-
ings and nine hand stencils. As was the case on
the Bathurst Range to the immediate north, and
on the islands nearby, the practice ofwhite-dotted
outlining occurs, although it is slightly less com-
mon here than elswhere in the area (1.6% of
paintings). Most of the paintings from Jane Table
Hill are monochrome (71.9%), and the rest are
bichrome.
The range of motif forms represented is similar
to that found elsewhere in Princess Charlotte Bay
and the Flinders Island group. Zoomorphs with
crescent heads and moth/butterfly motifs are
again numerically dominant, accounting for
68.3% of the paintings. Marine fauna continue to
occur (5.3%), although here they are not as com-
mon as on the islands or at Bathurst Range. Other
zoomorphs are also present (3.7% of paintings),
as are animal tracks (8.7%), items of material
culture (4.5%) and non-figurative designs (9.5%)
(Table 37). As was the case at Clack Island,
barred circles/ovals form an important com-
ponent of the non-figurative art.
DISCUSSION
The rock art of Clack Island, Cliff Island, the
Hinders Islands, Bathurst Range and Jane Table
Hill represent a homogeneous body of cave art,
consisting almost exclusively of paintings. While
some hand stencils have been recorded, no other
rock art technique has yet been observed from the
area.
In each of the five areas surveyed, the paintings
are dominated by figurative forms lacking com-
plex internal details. In many cases, the iden-
tification of specific faunal categories and of
items of material culture is made possible by the
presence of a small number of external elabora-
tions on otherwise generalised body shapes, such
as claws on crabs and masts on ships.
By far the most common motifs in each of the
localities studied are zoomorphs with crescent
heads and moths/butterflies. Perhaps this, more
than anything else, best characterises the art of
Princess Charlotte Bay and the Flinders Island
group. Paintings of marine fauna are also com-
mon, as is the practice of white-dotted outlining.
The presence of these conventions in most parts
of Princess Charlotte Bay and the Flinders Island
group indicates a widespread set of conventions
characteristic of this subregion.
Within this general, homogeneous pattern,
however, minor differences also occur, although
it is difficult to determine whether or not these are
significant given the small numbers of paintings
found in each area. Foremost among these is an
apparent greater emphasis on marine elements in
the rock art of the islands, and this is especially
evident in the very high numbers of boats
recorded in the Flinders Islands and their rarity
on the mainland (and total absence from Jane
Table Hill). This difference is also reflected in
differences in the proportions of marine fauna,
which peak on Cliff Island (21.3%) and achieve
their lowest level at Jane Table Hill (5.3% of
paintings). It may be significant to note that, of
the 3 rock art sites and 11 paintings recorded to
the immediate east (Cape Melville) and southeast
(Howick Island) of the study region, none of the
main motif forms from Princess Charlotte Bay
and the Flinders Island group were observed
(moths/butterflies and zoomorphs with crescent
heads). Instead, the recorded paintings consisted
of one turtle, one snake and nine anthropo-
morphs, a motif break-down more reminiscent of
the art of the Laura and Mitchell-Palmer sub-
regions to the south than of Princess Charlotte
Bay and the Flinders Island group (see below).
Obviously, the sample size here is very small, but
given the great preponderance ofzoomorphs with
crescent heads and moth/butterfly motifs in all
parts of Princess Charlotte Bay and the Flinders
Island group, and the importance of marine fauna
and boats, their absence from the sites recorded
at Cape Melville and Howick Island may be
significant.
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Antiquity of the Art
Very little is known about the antiquity of the
rock art. The evidence is slender and largely
circumstantial, as no direct dates have yet been
obtained from any painting or stencil.
Ethnographic Observations. At Bathurst Head,
Hale& Tindale (1933: 135, 155) observed a man
painting or stencilling hands in a rockshelter ear-
lier this century. They reported that rock art had
great significance to the Walmbaria Aborigines
of Flinders Island, and a person could cause harm
to another by painting their image on the rock
(Hale & Tindale, 1933: 91). Specific motifs were
identified (e.g. turtles, dugongs, etc.), including
the identification of moth/butterfly motifs as
motjala (moth/butterfly) by local people. The
origins of some pictures, however, were beyond
the memory of the people with whom Hale &
Tindale (1933, 1934) conversed, which may imply
an antiquity preceding the twentieth century AD. It
appears that the rock art was not just prehistoric in
nature, but formed part of the contemporary cul-
tural landscape, even though some local people had
no knowledge of the origins of some paintings.
Sailing Ships and Steel Axes. At least some of
the art dates to post-contact times. This is evident
from paintings of a steel axe and sailing ships in
a number of sites. The latter are especially sig-
nificant given their large numbers in some sites,
especially on the islands. The ships appear to be
mainly ofEuropean design, and therefore probab-
ly date to the last 350 years or so. No confirmed
praus (Macassan boats) have been identified, al-
though many of the painted ships are generalised
in shape. At least one ship has painted letters on
its side (the letters NT).
Dingoes. As dingoes arrived in Australia some-
time between 4,000 and 3,500 years ago, it is
possible to say that paintings of dogs date to the
late Holocene. Although they are not particularly
abundant, 14 paintings resembling dogs have
been recorded from seven sites on Clack Island,
the Flinders Islands and Bathurst Range. Their
stylistic attributes (especially line work and gen-
eralised body shapes) situates them within the
same broad style as other figurative images from
the area; that is, dogs do not stand out as having
been painted by conventions different to those
applied in other paintings from the area. This
suggests that they were probably painted within
an artistic tradition which included most, if not
all, of the figurative paintings of the area.
White Pigments. Many of the paintings and
stencils of the area were undertaken in white
pigment (kaolinite). Such pigments are known to
be unstable, being subject to flaking off rock
surfaces, especially when exposed to dynamic en-
vironmental conditions (e.g. wind) (e.g. Bednarik,
1994; Flood, 1987; Rosenfeld, 1988b). Many of
the rock art sites, and especially those on the
islands, are exposed to oceanic winds (Fig 40).
Although Walsh does not quantify the colours
used in the art, white paintings are noted to be
relatively common, occurring in monochrome
and bichrome designs. The presence of white-
dotted outlines has already been noted. The rela-
tively common occurrence of paintings undertaken
in an unstable pigment thus implies that much of
the rock art is unlikely to be very old. This is
especially so given the coastal and offshore con-
text of the art, where salts and offshore winds can
be expected to have affected the paintings. These
factors indicate that the white pigment art almost
certainly dates to the late Holocene period.
Excavations and Occupational Trends. None
of the painted and stencilled rockshelters show
any evidence for a long occupational history.
Most sites possess little to no evidence ofoccupa-
tion, and of those that contain occupational
deposits, the deepest sequence (Walaemini Rock-
shelter) is no more than 4,700 years old (despite
extensive surveys for potentially deep sites). The
excavations at Alkaline Hill and Endaen Rock-
shelter have even more recent deposits. In addi-
tion, occupational intensities, as measured by the
numbers of shell middens from the region, begin
to show significant increases after around
1,700BP. Within a broader context of occupation,
the rock paintings of the Princess Charlotte Bay
and Flinders Island group are therefore unlikely
to pre-date 4,700BP, given a total absence of
evidence for earlier occupation in the area. Un-
fortunately, however, Beaton (1985) did not report
on the occurrance of pigments from the sites he
excavated. Indeed, the majority of paintings and
stencils are probably more recent than the above
dates, given that most of the known sites appear
to be more recent in age.
CONCLUSION
The predominant motif forms at Princess Char-
lotte Bay and the Flinders Island group are paint-
ings of moths/butterflies and zoomorphs with
crescent heads. A significant proportion of paint-
ings from all parts of the area have a marine
theme, such as dugongs/sharks, stingrays and sail-
ing ships. There appears to be great homogeneity
in the relative proportions of motif forms across
space, although within this general trend there is
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FIG 40. Example ofrock art sites exposed to maritime winds, Clack Island. Numerous rock paintings occur near
sea level here (Photograph by G. Walsh).
also evidence for decreased proportions of marine-
oriented paintings along the mainland sections sur-
veyed (Jane Table Hill and the Bathurst Range).
The rock art of Princess Charlotte Bay and the
Flinders Island group consists of paintings and
engravings which probably date to the late Holo-
cene. Although the antiquity of the earliest images
is uncertain, painting and stencilling continued
until the twentieth century. It is unlikely that any
of the paintings pre-date the mid Holocene.
THE ROCK ART OF THE
KOOLBURRA PLATEAU
The Koolburra Plateau is 45km2
,
incorporating
deep gorges, cliff-lines and terrain covered with
large sandstone boulders. Four sections of the
plateau were surveyed for rock art sites by Flood
in 1981-2, including one in the north, two in the
centre and one in the south (Flood, 1987: 92). In
Rood's own words, 'The northernmost area, which
contained many large boulders and some small
cliffs, was thatfrom the tip of the plateau to the
northern side ofBoomerang Creek in the vicinity
of the excavated site of Green Ant 1. Moving
southwards, the next area to be surveyed was the
Echidna Creek Valley, containing the other ex-
cavated site, Echidna Shelter. ... The Echidna
Creek Valley was chosenfor this survey because
ofits relatively smallandwell-definedcatchment,
which is only about 8 square kilometres.
...A major creek system in the centre of the
plateau is Black Dog Creek. Hereforty art sites
were recorded in the lower and middle reaches
ofthe creek; because ofthe time needed to record
a group ofmajor sites discovered there, no time
was available to explore the uppermost reaches.
At the southern end ofthe plateau the south-west
tip was chosen for exploration because of its
proximity to the riverine environmental zone of
the Kennedy River. This area yielded nineteen art
sites, and three others were recorded in the south-
east of the plateau including a major gallery,
Ancient Dreaming ..., in a large cliff which was
pinpointedfrom aerial reconnaissance by Percy
Trezise' (Flood, 1987: 92-94).
Some 163 rock art sites and 2,578 determinate
pictures were recorded from these four zones. Of
these sites, 96.3% contained stencils, and in
49.7% of cases, stencils were the exclusive mode
ofdecoration (Table 38; Fig. 41). This represents
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a major difference to the low proportions of sten-
cils documented from Princess Charlotte Bay and
the Flinders Island group to the north.
PAINTINGS
Motif Forms
Flood (1987: 106) noted that anthropomorphs
and therianthropes are the most common subjects
of the Koolburra paintings (Figs 42-44). Therian-
thropes are designs consisting of a combination
ofanimal and human traits (Lewis-Williams, 1 982).
They are usually very rare in Australia, but at
Koolburra they appear in relatively large numbers
(Table 39). As Flood noted, 'The most numerous
painted motifs (disregarding the indeterminate
ones) appear to be therianthropes.
.
. . Inform they
are echidnas, the spiny anteater ofAustralia which
is an egg-laying mammal but they also have
human characteristics such as breasts, a penis or
afringed skirt, and/or supernaturalfeatures such
as ray on their heads. The male figures tend to
have rays emanating from the head like a head-
dress, and thefemales have a long split 'snout' or
'nuzzle' and afringed 'shirt' orpubic 'apron'... No
figure with a rayed head wears a string apron, which
S
>
are exclusively associated with rabbit-like or an-
tenna-tike type of "headdresses": (1987: 1 10-1 12).
Flood (1987) also notes that therianthropes of
this type do not occur in the Laura district to the
immediate southeast, a point disputed by Trezise
(1987: 124), who noted that ' ... there are at least two
"Echidna People" in Giant Wallaroo gallery and
many more in the Hann River region'. The Hann
River, however, occurs to the west and northwest
of the Koolburra Plateau, and the general absence
of therianthropes to the east of the Kennedy River
remains an intriguing problem. This difference
cannot be attributed to a lack of archaeological
research at Laura, for it has been far more inten-
sive than on the Koolburra Plateau (e.g. Cole,
1988; David, 1991a; Maynard, 1976; Morwood,
1989a, 1989b; Rosenfeld et al., 1981; Trezise,
1971; 1973). Furthermore, Flood (1987: 1 !4)noted
that the therianthropes from Black Dog Creek to
the south are more elaborate and contain greater
amounts of intricate internal decoration than do
those from the central and northern sections of the
plateau (Table 40). She concluded that ' ... it is
probably no coincidence that the figures which
are furthest south and thus closest to the Laura
painting sites bear the most elaborate internal
Warnmm
*
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FIG. 41. Hand stencils and paintings, Koolburra Plateau (photograph by J. Flood).
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decoration, for this is a characteristic ofmany of
the Laura paintings' (Flood, 1987: 114).
The other common motifs of Koolburra
Plateau's rock paintings are anthropomorphs.
They account for 22.0% of the paintings, most of
which are monochrome infilled and generalised
in shape. Other figurative designs include a range
of zoomorphs, although, curiously, macropods
and macropod tracks have not been observed.
This is a feature not only of the Koolburra rock
paintings, but of those from the Mitchell-Palmer
limestone belt also (see below). Both regions are
located on the edge of the Laura area— Quinkan
Country — and as such help to define it as a
bounded stylistic region. Of interest also is the
absence of flying foxes and birds from the art of
the Koolburra Plateau, both ofwhich are common
in the Laura area nearby.
Non-figurative motifs include spoked concentric
circles, enclosed elongated figures with cross-
striping, double arches, comb-like and feather-
like designs and globular and elongated figures.
Together, they account for 20.8% of paintings,
while bird tracks make up a further 12.6%.
Other Conventions
Most of the Koolburra Plateau paintings are
monochrome (80.2%), with some bichromes
also present (19.8%). No polychrome paintings
have been noted (Flood, 1987: 104). Of a sample
of288 paintings from 17 sites, Flood (1987: Table 9)
identified monochrome infilled and monochrome
linear designs as being numerically dominant,
contributing 44.8% and 35.4% of paintings respec-
tively. The other paintings consist of bichrome
outlined/infilled pictures, some of which also con-
tain internal decorations such as internal lines or
sets of dashes (e.g. Fig. 44) (Flood, 1987, figs
5-7). Monochrome red designs account for 61.1%
of paintings, with white contributing 16.7%. Both
black and yellow are present but rare (Table 41).
STENCILS
Stencilling is the dominant technique in Kool-
burra rock art, accounting for 72.4% of the art.
Most are hand stencils (98.8%), with boomerangs
(1.2%), feet (0.6%), and dilly bags (0.2%) also
present. 5.4% of stencilled hands appear as hand
variants— that is, fingers or joints of fingers are
either missing or were bent during the stencilling
process, giving the appearance of mutilated
hands. Most stencils were done in red ochre, but
white, yellow and orange hand stencils are also
present (Hood, 1987: 103).
FIG. 42. Anthropomorph from Echidna Dreaming.
Koolburra Plateau (photograph by J. Flood).
ENGRAVINGS
Although Flood (1987, fig. 8) identified 604
engravings, many of these were indeterminate.
Of the 259 that were clear enough to be recorded,
peckings, poundings and abrasions were iden-
tified. Unfortunately, Flood (1987) does not dif-
ferentiate between these techniques, which
diminishes greatly the value of her data for the
purposes of this work. Nevertheless, she noted
that clear distinctions can be made between more
heavily patinated peckings, and what appear to be
more recent and unpatinated ones (Flood, 1987:
98; pers. comm., 1990) (Fig. 45). The former
consist predominantly of macropod and bird
tracks, pits and other non-figurative motifs,
whereas the latter include figurative designs as
well as non-figurative and track ones. Bird and
macropod tracks are the most common forms,
accounting for 41 .7% ofengravings. Small asym-
metric circles, pits and sets of circles and pits are
the second-most common motifs (29.7%). As
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FIG. 43. Therianthropes from the Koolburra Plateau (photograph by J. Flood).
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FIG. 44. Therianthropes from Echidna Dreaming, Koolburra Plateau (photograph by J. Flood).
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Flood (1987: 100) noted, fc ... the body ofengrav-
ings taken as a whole is dominated by the motif
categories termed pits and tracks, but there is
also a clear change reflected in the two large sites
from a non-figurative tofigurative style'. Hence,
although curvilinear mazes, rounded enclosures
with grids, pits (both as individuals and in rows),
bird tracks and macropod tracks dominate the
patinated engravings, figurative designs (exclud-
ing tracks) constitute an important component of
the non-patinated forms (Table 42).
ANTIQUITY
As at Princess Charlotte Bay and the Flinders
Island group, no direct dates exist for the rock art
of the Koolburra Plateau. Nevertheless, despite
the circumstantial nature of the evidence, a num-
ber of observations have enabled the formulation
of a broad chronological model for the area.
Sub-Surface Engravings
Sub-surface engravings were uncovered in the
Green Ant Shelter excavations; sediments dated
to 1,570±60BP (Beta-3777) lay immediately
above a series of deep, patinated pecked pits.
These engravings are therefore older than this
date (Flood, 1987:96).
SUPERIMPOSmONS
Flood & Horsfall (1986: 26) noted that ' ... all
the rock paintings at Green Ant Shelter seem
fresh and overlie the engravings' (e.g. Fig. 45).
Although the sample size is not large, Flood
(1987: 95-96) also notes that while paintings have
been noted to occur over engravings, no examples
of engravings overlying pigment art have been
observed. Furthermore, while on two occasions,
unpatinated occur over patinated engravings, the
reverse has not been detected. If this pattern is
representative of the region as a whole, the im-
plication is that engravings are among the earliest
techniques of rock art from the area, and that the
engravings may have been created over a consid-
erable period of time.
Weathering and Patination
As is noted above, an important distinction is
made by Flood (1987) between presumed early,
heavily patinated engravings, and later ones with
little to no evidence of patination. The former
consist entirely of animal tracks and non-figurative
;
:-
FIG. 45. Unpatinated peckings superimposed by a painting, Green Ant Rockshelter, Koolburra Plateau
(photograph by J. Flood).
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engravings, whereas the latter are represented by
a continuation of earlier motif forms with the
addition of some figurative ones.
Dingoes
Although no dogs have been identifed among
the Koolburra Plateau paintings, three dog tracks
were identified among the unpatinated engrav-
ings. These peckings probably date to the last
4,000-3,500 years, as dogs first arrived in
Australia at this time, and therefore at least some
of the unpatinated engravings can be presumed to
date to the mid to late Holocene.
White Pigments (Kaolinite)
Some 32.9% of paintings from the Koolburra
Plateau contain white pigments. Given the in-
stability of kaolinite, it is unlikely that these
paintings have great antiquity. Motif forms in-
clude all of the major figurative elements from
the area, including therianthropes. So common
are paintings containing white pigments, that a
significant proportion of paintings can be said to
have a relatively recent antiquity.
Stratified Pigments and Associations
with Occupational Deposits
Both of the excavated rockshelters from the
Koolburra Plateau show signs of human occupa-
tion beginning sometime during the early
Holocene. In both cases, engravings and pigment
art are found on the rock walls. At Echidna Shel-
ter, the amounts of stratified ochre were very
small, but at Green Ant their numbers increased
significantly after c.l,800BP. This implies that,
at this site at least, painting activity increased
after this time. Given Flood and Horsfall's state-
ment that all superimpositions at Green Ant are
of paintings over engravings, many of the latter
are likely to pre-date c.I,800BP. Flood (1987;
Flood & Horsfall, 1986) also argued that, given
that unpatinated engravings never occur under-
neath patinated ones, and given also the latter'
s
more weathered appearance, the patinated
engravings at Green Ant and Echidna Shelters
probably date to the earliest levels of occupa-
tion at these sites — that is, to the early
Holocene.
DISCUSSION
The various lines ofevidence generally support
each other with respect to the antiquity of the
Koolburra Plateau' s rock art assemblages. Heavi-
ly patinated engravings probably required a con-
siderable amount of time for cortex development
to take place, although as Dragovich (e.g. 1981,
1984, 1986, 1987) has noted, this line of argu-
ment should be used with caution as it is not as
clear-cut as some have made it out to be (e.g.
Flood, 1987). In the Koolburra Plateau, these
early art forms include macropod and bird tracks,
pits and other nonfigurative motifs. Some ofthese
have been found stratified within levels dated to
before c.l,500BP at Green Ant.
The less patinated engravings include figura-
tive as well as track and non-figurative motifs.
These may be relatively more recent in date.
The exact temporal relationship between
figurative engravings and paintings is not well
established, although patterns of superimposi-
tion imply that there has been a change from
track and non-figurative, patinated engravings,
to a broad suite of figurative, track and non-
figurative unpatinated engravings and paintings.
However, the sample size is small. Furthermore,
it is possible that painting and engraving activity
followed different rules of spatial behaviour, so
that while engravings and paintings may have
been contemporaneous, the former were never
created over paintings, whereas paintings could
be undertaken over engravings. Because of this
uncertainty, we must treat the above scenario
with caution.
Excavations at Green Ant and Echidna Shelter
have enabled two further statements to be made
about the antiquity of pigment art and engravings
within these sites: 1, pigment art has been under-
taken since the earliest evidence of occupation,
although during early times such activities were
probably not intensive; and 2, after c.l,800BP,
the evidence for the creation of pigment art is
extensive. As Flood (1987) notes, there is an
explosion of painting and stencilling activity
during the late Holocene in the Koolburra
Plateau. This pattern is also supported by the
significant proportion of paintings created with
unstable pigments (white kaolinite), and by the
pattern of superimpositions, indicating that pai nt-
ings are probably relatively recent.
THE ROCK ART OF LAURA
The Laura sandstones contain two superim-
posed sedimentary formations. The upper unit
consists of fine sand in a weak matrix, while the
lower emerges as a coarse sandstone consisting
of water-laid pebbles, many of which have been
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FIG. 46. Location of major fieldwork, Laura sub-
regions.
known to produce high quality ferrous oxide
nodules suitable for use in rock painting.
European accounts of rock art at Laura were
first published in 1 895, when Robert Logan Jack,
the government geologist, announced the
presence of paintings along Chink and Mun Gin
Creeks. In 1902, Roth documented paintings near
Cooktown and along the Palmer River (Roth,
1902), but systematic recording did not begin
until the early 1960s, after a road crew reported
the Split Rock galleries. Subsequently, Percy
Trezise, a pilot with Bush Pilot Airways, began
to systematically investigate the sandstone clif-
flines of the Laura area for rock art sites. Since
then, he has recorded hundreds of sites from
various parts of the subregion, some of which
have been subsequently excavated by profes-
sional archaeologists (e.g. Morwood, 1989a,
1989b; Rosenfeld, 1975; Rosenfeld et al., 1981;
Wright, 1971).
Although systematic in approach, Trezise's
recordings have never been assembled into a
unified work (but see Cole, 1988 and Trezise,
1971). In his pre-1970 recordings, Trezise (pers.
comm., 1991) was selective about the rock pic-
tures he recorded, omitting certain motifs such as
many non-figurative designs. But he later
changed his recording techniques, to include all
pictures from the sites he documented. In addi-
tion to Trezise' s work, a number of theses on the
rock art of the Laura area have also appeared
during the last 20 years or so (e.g. Cole, 1988;
Franklin, 1992; Maynard, 1976), including a
detailed analysis of the rock art of one part of
southern Laura (the Jowalbinna area) by Cole in
1988.
This section summarises the works of Maynard
near the Laura River and our own, limited record-
ings from Jackass Station to the immediate south-
west of the township of Laura (abutting
Jowalbinna Station) (Fig. 46). Although Cole's
work will be briefly mentioned, no detailed quan-
titative data will be presented, as these are cur-
rently being prepared for publication by Cole
(pers. comm. 1995). Suffice it to say here that, as
far as our work is concerned, the Jowalbinna
material is very similar to that of other parts of
Laura.
In the following discussions, we have not used
other quantitative data from Laura, as other
recordings from the area have either not been
systematic, in the sense defined in this work, or
because the recordings themselves have not been
presented in a way that we can use.
JACKASS STATION
Jackass Station is located 40km east of the
Koolburra Plateau, immediately west and south-
west of the township of Laura. It consists of a
1 60km2 property west of Olivale and Jowalbinna
Stations, and contains relatively flat plains (ap-
proximately 200m ASL) in its eastern and
northern sectors, rapidly giving way to rugged,
dissected hills (200m ASL to 520 ASL) to the
south and southwest. A series of permanent and
temporary creeks, such as Christmas Creek,
Rocky Creek, Pine Tree Creek and Shepherd
Creek, flow from the hills onto the more gentle
plains. Sandstone cliffs line gorges where
creeks intersect the rugged country. It is here that
large numbers of rocky overhangs can be found
(Fig. 47).
In 1991, one of us (BD) undertook preliminary
surveys for rock art sites along Rocky Creek
gorge (in the western part of the station) (David,
1991e). In addition to the sites recorded, others
have also been observed by local residents, in-
cluding at least two major sites located during the
1960s by Percy Trezise to the south near Jowal-
binna, but these have not been systematically
recorded (P. Trezise, pers. comm., 1991).
Although sandstone overhangs were common-
ly observed along Rocky Creek, only four rock
art sites were identified. Because of time con-
straints, field surveys were terminated after the
systematic recording of only two sites. Both con-
ROCK ART AND REGIONALISATION IN N. QLD. PREHISTORY 453
tained a large number of paintings, although su-
perimpositions were not recorded. Of the 294
pictures identified, 246 were clear enough for
their forms to be determined. The rest were in-
determinate.
Paintings and stencils occur in similar propor-
tions at Jackass Station, contributing 49.2% and
48.0% of pictures respectively (Table 43). Prints,
engravings and composite designs have been
noted, but they are rare. The engravings consist
of a pounded lizard, a circle, a curvilinear maze
and an indeterminate motif. The compound
design consists ofa red infill catfish with pounded
spots.
Paintings
Paintings are generally monochrome infilled,
with red being the dominant colour used (55.6%)
(Table 44; Fig. 48). Some red and white
bichromes are also present, most ofwhich consist
of white outlined/red infilled designs. Bichrome
designs sometimes contain internal decorations,
such as horizontal and/or vertical lines (Figs 49-
50). Such internal decorations are invariably of
the same colour as the outlining, which is usually
white.
The paintings at Jackass Station are charac-
terised by a broad suite of figurative designs. The
predominant forms are flying foxes (33.8%) and
humans (19.2%) (Figs 48, 49). The faunal range
represented is considerable, despite the small
sample size. Non-figurative designs are relatively
uncommon, contributing 4.0% of total pictures.
Animal (bird) tracks are also present but uncom-
mon (5.3%) (Table 45).
The anthropomorphs are oriented in horizontal
as well as vertical positions, with fourteen pic-
tures in each case (one anthropomorph was too
faded to determine its orientation) (Fig. 51). We
shall return to this point below.
Stencils and Prints
Both stencils and prints are present. With the
exception of two boomerang and two foot sten-
cils, all other stencils and prints are ofhands, with
no evidence of mutilation or bending of fingers.
All stencils and prints were undertaken in
monochrome.
Discussion
The Jackass Station rock art is dominated by
figurative paintings and plain hand stencils, both
of which are predominantly monochrome. A wide
FIG. 47. The entrance to Rocky Creek gorge, Jackass Station.
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FIG. 48. Red monochrome anthropomorph, a red outlined and internally decorated zoomorph, hand prints, hand
stencils, and a white outlined, red infilled, white internally decorated design, Jackass Station.
FIG. 49. White outlined, red infilled and white internally-decorated painted flying foxes, Jackass Station.
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FIG. 50. White outlined, red infilled and white internally decorated (sectioned) zoomorph, Jackass Station.
range of faunal types are represented, as well as
anthropomorphs oriented horizontally or vertically.
FIG. 5 1 . George Musgrave Snr. standing in front of Site 2,
Jackass Station. Note the 'pendant' on the anthropomorph.
JOWALBINNA
Like Jackass Station, the Jowalbinna area con-
sists of broad plains to the north and dissected
ranges to the south, the latter containing rugged
cliff-lines sheltering numerous overhangs. Cole
(1988) has undertaken detailed analyses of 59
rock art sites and 2,485 determinate pictures from
Brady and Shepherd Creeks for her honours
thesis at James Cook University (Cole, 1988).
This rock art is very similar to that from other
parts of Laura (David, 1994).
The principle motif forms at Jowalbinna are
anthropomorphs (Cole, 1992; David & Cole,
1991). Huchet (1990b) has identified the occur-
rence of repeated design elements, such as
horizontal lines across the chest, on painted
anthropomorphs from various parts of Laura,
including the south. He argues that in many cases
they may represent body scars, such as those that
have been documented ethnographically from the
area.
LAURA RIVER
In her review of Australian rock art, Maynard
(1976) compared the paintings and engravings
from a number of sites located to the east of the
Laura River with that from other parts of
Australia. Her numerical analyses of the Laura art
were based on her own recordings, as well as on
the work of Trezise (1969; 1971).
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Paintings
Maynard's analysis of cave
paintings in the Laura River area
is based on the art of five rock-
shelters: Giant Horse, Quinkan,
Split Rock, Pig and Emu, and
Crocodile. Together, they contain
941 paintings, the majority ofwhich
are red monochrome (39%) or red
and white bichrome (31%) (Table
46) (Maynard, 1976; table 5:13)3 .
All paintings are monochrome
(55%) or bichrome (45%); no
black paintings have been noted.
Most of the Laura River paint-
ings consist of figurative pictures
(79.8%), with non-figurative
(17.1%) and animal tracks also
present (3.1%) (Figs 52, 53).
Anthropomorphs are the most
common designs (41.9%), while a
broad range of faunal types are
also represented (Table 47).
Maynard (1976: 144) charac-
terised the Laura River paintings
as being mainly linear, infilled or
outlined/infilled. Interior decora-
tions also occur. Motif forms are
predominantly figurative, and
body shapes are usually
generalised and infilled.
Within this general trend,
Maynard also noted that ' ... (here
are also some exceptionalfigures
which do not completely conform
to any o/[the above] ... but which
do not display any consistent pat-
tern of traits of their own. The
'Knobbly Man' in Main Over-
hang, Split Rock Gallery, is one
example ofa figure which, unlike
most Laura motifs, has a par-
ticular 'character' — contorted
limbs, enlargedjoints, detailed in-
fill and elongated penis. Exceptional motifs are
normal in any Australian rock art area; they do
not, in my opinion, interfere with the integrity of
the identified styles: (1976: 145).
Some of Maynard's Knobbly Man paintings are
the Quinkan designs endemic to Laura. In spite
of Maynard's claims, they are not particularly
anomalous in the Laura Rjver area, let alone in
the broader Laura subregion (Fig. 54). Such
figures follow the same conventions used in other
FIG. 52. Painted anthropomorphs (Quinkans), Quinkan Galleries, Laura
River (photograph by J. Flood).
figurative designs, including the use of
generalised body shapes with the addition of
specific features. Although such motifs are varied
in form, they nevertheless contain recurrent traits
throughout the Laura region.
Engravings
Maynard (1976; table 6:1) analysed 253 peck-
ings from the Laura River. Her analysis is based
on data supplied by Woolston & Trezise (1969),
3 Maynard (1976: table 5:13) writes that 954 paintings were identified, but her tables only add-up to 941.
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FIG. 53. Paintings, Giant Horse Gallery, Laura River.
with the exclusion of their Harm River sites. The
peckings are mainly of non-figurative and track
motifs, plus some rare figurative designs (Table
48, fig. 55). In her Table 6:1, Maynard did not
differentiate between the various figurative
motifs, but noted that they include a
predominance of anthropomorphs.
ANTIQUITY OF THE ROCK ART
Trezise's Model
The earliest chronological model of Laura's
rock art was forwarded by Trezise (Woolston &
Trezise, 1969). He suggested that a general
progression of forms could be observed from
non-figurative to figurative pictures, and that pig-
mented art progressed linearly from stencils and
outlined paintings to infilled monochrome and
bichrome and finally to 'mud man' paintings
throughout the Laura region. Trezise's model
was based on detailed observations of degrees
of weathering and patination, as well as on super-
impositions. Unfortunately, however, the ab-
sence of appropriate quantitative data has made
it difficult for independent researchers to ade-
quately assess Trezise's claims.
ROSENFELD'S MODEL
Until recently, the most tangible indication of
the antiquity of rock art anywhere in north
Queensland came from Laura. Excavations at the
Early Man Rockshelter (Rosenfeld et al., 1981)
revealed a range of engraved motifs dated
stratigraphically to over 13,000BP. They in-
cluded 'pits, tridents and their variants, rec-
tilinear mazes, rings around natural depressions
and rounded enclosures with internal designs'
(Rosenfeld etal. ,1981: 86-7). Noticing that early
engravings from the Early Man site were similar
to the patinated engravings from other sites
around Laura (e.g. Fig. 56), Rosenfeld (Rosen-
feld et al., 1981) presented a tentative chronology
for the Laura engravings, modifying the relative
sequence proposed by Woolston & Trezise in
1969. She identified three broad artistic tradi-
tions:
1, an early, non-figurative tradition, typified by
the earliest, stratified Early Man engravings and
dated to pre-13,000BP times;
2, a later, non-figurative style, which retained
some of the Early Man elements, but eliminated
others, and were thought to occur in association
with figurative engravings and paintings; and
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FIG. 54. Painted anthropomorph (MaynarcTs *Knobbly Man* design),
Split Rock, Laura River.
3, a complex of figurative images, including
tracks, anthropomorphs and items of material
culture, as well as non-figurative designs. This
relatively recent tradition could be observed ar-
chaeologically at a site known as the Laura River
Complex, and was believed to be contem-
poraneous with the majority of paintings in the
area. This complex was believed to date from
5,000BP to the relatively recent past, as bird
tracks of this tradition had been dated
stratigraphically to post-5000BP, and track
motifs have occurred superim-
posed over paintings (Rosenfeld
etal., 1981:88).
One of the key issues of the
Early Man engravings concerns
three and four pronged motifs (tri-
dents and bird tracks). In her
analysis of the site, Rosenfeld
(Rosenfeld et al., 1981) distin-
guished bird tracks from tridents
by the form of the meeting point
of the prongs (Appendix A).
Flood (1987), following Rosen-
feld, claimed that there is a total
absence of bird tracks from the
earliest part of Rosenfeld's
chronological scheme, but Trezise
(1987: 124) disputed this point,
prompting Clegg (1988) to argue
that the entire distinction between
tridents and bird tracks needs to be
reviewed. This issue may be im-
portant, as it potentially addresses
whether or not the Laura engrav-
ings followed a sequence from
early, non-figurative forms to
later, figurative ones via the ap-
pearance of animal tracks.
SuPERiMPOsmoNS
In spite of the considerable at-
tention received, the rock art of
the Laura region has still not been
adequately dated. This is so of
both relative and absolute
chronologies. Most statements on
the art's antiquity are
idiosynchratic in nature, although
one trend which appears to be
agreed upon by most researchers
is that engravings tend to occur
beneath paintings when the two
are in superimposition. But even
this is not clear-cut, as in some
(albeit rare) cases engravings have been observed
over paintings (e.g. Rosenfeld et al., 1981: 50).
Perhaps the most that can be said is that at least
some non-figurative, pecked engravings have
considerable antiquity in the area.
The Amphitheatre Site
It is hypothesised from the above trends that
paintings (mainly figurative) and figurative peck-
ings may have been added to — but did not
replace— an existing, predominantly track and
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FIG. 55. Non-figurative peckings, Early Man Rockshelter, Laura River (photograph by J. Flood).
non-figurative engraving tradition during rela-
tively recent times. Such a model has been given
added weight by the rediscovery of the Am-
phitheatre Site, near Laura (Cole & Trezise,
1992). Situated on an open-air rock surface, the
large, pecked figurative designs, most of which
remain in good condition, are reminiscent of
Laura's painted images, both in terms of motif
forms and compositions (Fig. 57). Cole & Trezise
(1992: 84) note that * ... in the engraved group
and in several of the painted compositions a
smaller, child- 1ikefigure appears to be attached
to larger figures of adult size'. One engraved
figure has curved arms arching over its head,
'reminiscent of some painted Laura Quinkans 1
(Cole & Trezise, 1992: 84). Other similarities
include detailed depictions of fingers and toes on
anthropomorphs and animal forms such as emus
and dingoes. Given the dingo's mid to late
Holocene antiquity in Australia, at least some of
the engravings from this site date to the last
4,000-3,500 years. Furthermore, the Am-
phitheatre Site does not contain any motifs
resembling those found by Rosenfeld in the
stratified levels at Early Man (e.g. pits), adding
support to the assumpation that the Amphitheatre
Site may be relatively recent. As Cole & Trezise
(1992: 86) concluded, * ... the suite of motifs
currently recorded at the Amphitheatre Site
presents the best evidence sofarfor a figurative
style which was embraced in this region by the
two major rock art techniques of painting and
engraving'.
These observations are particularly important
given the difficulty ofdating rock art. So far, there
has been a tendency to differentiate between
engravings and paintings from the area, and to
allocate different temporal frameworks to each
technique (e.g. David, 1991a; Flood, 1987;
Rosenfeld et al., 1981). At the Amphitheatre Site,
however, there is a hint that figurative engravings
may have been contemporaneous with paintings
of similar forms. Given the unpatinated, non-
figurative peckings in the broader area, and the
occasional (but rare) unpatinated peckings over
paintings, the implications are that peckings con-
tinued to be produced in the Laura area until very
recent times. Nevertheless, as Rosenfeld et al.
noted above, there is still a general tendency for
paintings to be superimposed over engravings,
and for some forms of the latter to be very heavily
patinated. The implication is that the majority of
engravings may pre-date the paintings.
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have involved significant in-
creases in painting and stencilling
practices during the last 2,000
years or so.
Dingoes and Contact Fauna
One of the noticeable features
of Laura's rock paintings are their
depictions of contact motifs. Hor-
ses (e.g. Giant Horse Gallery),
pigs and other fauna are painted in
conventions typical of the Laura
area. While contact motifs are
often painted, they are never
engraved. The implication is that
Laura's paintings, dominated by
figurative motifs with generalised
body forms (in outline/infill or
infill, and which often contain
internal decorations such as
horizontal and perpendicular
lines) continued to be made until
very recent times. The majority of
paintings from the area appear to
be part of a single artistic tradition
which included the recent, contact
images.
Similarly, paintings of dogs are
common. With the exception of
the one recently recorded from
the Amphitheatre Site, engraved
dogs do not occur. As noted
above, the engravings at this
site are not typical of the
area, and stylistically they are
more closely related to the
paintngs than to the vast majority
of engravings.
FIG. 56. Patinated peckings, Sandy Creek (photograph
STRATIFIED PIGMENTS
Our understanting of the absolute antiquity of
paintings and engravings are enhanced by ex-
cavations at Early Man and other sites. At Early
Man, deposition rates of stratified pigment in-
creased significantly sometime after c.I,800BPy
with similar increases in deposition rates of cul-
tural materials after c. 1 ,000BP at Yam Camp, and
1,900-1,200BP at Sandy Creek 1 . Together, these
results suggest that systemic changes in artistic
practices may have taken place throughout the
area during the late Holocene. Such changes may
by J. Flood).
AMS Dates
Two AMS radiocarbon dates
have been obtained from paintings at Yam
Camp. The dates were obtained by Watchman &
Cole (1993), who dated plant fibres included
within the pigment matrix of two female figures.
Both figures are white kaolinite paintings, and
they are typical of the Laura figurative paintings.
The dates obtained are 725±111BP and
730±75BP. Watchman and Cole (1993: 357)
noted that the radiocarbon dates 'are ar-
chaeologically consistent with the abundant pig-
mentfragments excavated at YC [Yam Camp]'.
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DISCUSSION
David & Cole have concluded
that * ... the EarlyMan excavations
have confirmed the impression
that the engraving technique is of
considerable antiquity at Laura,
and that the early style differs
greatly from engravings in more
recent contexts. The development
offigurative engravings seems to
be a recent facet of the region 's
engraved art, although it is pos-
sible that early track engravings
exist. The relationship between
stencils and engravings is obscure
since they are rarely observed in
direct association, but superim-
positions involving paintings and nG 57 j^ Amphitheatre Site, peckings (after Cole & Trezise, 1992,
stencils suggest that the use of the
stencilling technique has at least
been concurrent with the development ofpainting
at Laura (and may even have preceded it).''
(David & Cole, 1989: no page numbers).
The distribution of stratified ochres at Early
Man and other excavated sites indicates that pig-
ment art is largely a mid to late Holocene activity,
probably dating mainly to the last c.1,800 years.
The two AMS dates support these claims. It may
also be relevant to note that in one site, engrav-
ings reminiscent ofLaura's paintings have recent-
ly been found. These include a pecked dingo, and
must therefore date to post 4,000-3,500BP times.
Patinated (earlier?) engravings, on the other hand,
•
*Ntgr *£:
FIG. 58. Complex composition, Laura paintings.
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are all of non-figurative or track designs. This
pattern is comparable to the one documented by
Flood for the Koolburra Plateau.
While figurative paintings are numerically and
visually predominant in the Laura region, the
pecked art is mainly characterised by a suite of
non-figurative and track motifs qualitatively dif-
ferent from the paintings. The paintings consist
predominantly (but not exclusively) of a broad
range ofzoomorphs and anthropomorphs, includ-
ing many which possess internal decorations such
as lines or dots. Most of the Laura paintings in
this way appear to belong to a single painting
tradition. Although the appearance of a wide
range ofzoomorphs is characteristic of the Laura
paintings, body shapes tend to be relatively
generalised. As Rosenfeld has noted of faunal
representations at Laura: 'Animals are painted
from their most characteristic aspects, whichfor
most birds, fish and animals is a profde view ...
.
In Laura art the overall characteristics of body
shape show no clear distinction between species
... the representations offurred animals in Laura
art tend to conform to a generalised, though not
highly standardised configuration ofbody-head-
legs, to which characterising anatomical traits
may, or may not, be added.' (1984: 404-412).
Despite this, Rosenfeld (1982) was able to dif-
ferentiate between particular categories of furred
animals at Laura by virtue of metrical charac-
teristics alone, with animals such as dogs, pos-
sums and macropods being differentiated by
differences in the relative proportions of body
parts.
Rosenfeld (1982: 201-2) noted that composi-
tions at Laura are frequently ... haphazard'
Others, however, have noted recurring associa-
tions between particular motif types (e.g. Cole &
Trezise, 1992). For instance, large birds are often
associated with sets of infilled oval shapes (eggs),
and this may imply that pictures in the area may
be arranged into meaningful sets worthy of fur-
ther investigation. Faulstich (1986) has likewise
noted that certain designs are repeatedly as-
sociated, juxtaposed or superimposed over
specific motifs. The conclusion reached is that
composition is not random (Figs 58, 59). Al-
though research along these lines has been very
limited, the finding of meaningful patterns else-
where indicates that such an approach may war-
rant further research (e.g. Leroi-Gourhan, 1958,
1 968; Sauvet & Sauvet, 1979; Sauvet et at., 1 977;
Vialou pers. comm., 1988). It presupposes that
the positioning of images on a wall was subject
to symbolic conventions which could be inves-
FIG. 59. Composition involving two juxtaposed
anthropomorphs, and a hand stencil in superimposi-
tion over a painting, Laura.
tigated archaeologically. Furthermore, as Sauvet
& Sauvet (1979) have demonstrated for the
Upper Palaeolithic of southern France, individual
motif forms, such as non-figurative designs, may
be viewed in new light, in that specific forms may
be found to be meaningfully associated with
specific figurative designs. For instance, they
noted that: 'Pour un observateur actuel,
Viconographie de Vart parietal paleolithique se
reduit a deux types de representations; d'une
part, des etres vivants, animaux et humains;
d''autre part, des signes non figuratifs. Nous
avons montre dans un travail precedent (Sauvet
G. et 5., Wlodarczyk, 1977) que ces derniers
possedaient toutes les caracteristiques d'un
systeme de communication graphique assez
elabore dans lequel on puvait reconnoitre des
signes composites formes de deux ou plusieurs
elementsjuxtaposes, superposes ou mime integres,
ainsi que Vebauche d'une veritable syntaxe.
Nous avions cependant fait observer que 60%
de ces signes apparaissaient dans un contexte
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FIG. 60. The Mitchell-Palmer limestone belt, showing the locations of recorded sites.
animalier et que cela rendaitprobable Vexistence
de relationsfonctionelles entre les deux groupes de
figures/ (Sauvet & Sauvet, 1979: 340).
Although a proper investigation of these issues
is beyond the present discussion, it is worth
noting that north Queensland's art is spatially
structured within individual sites, as well as be-
tween them, and that preliminary investigations
of intra-site structure have already revealed
meaningful associations. Unfortunately, these in-
vestigations have not yet been undertaken within
a diachronic framework.
into two geographical areas, although the lime-
stone belt itself is continuous (Fig. 60):
1
,
a northern section, where a series ofrockshel-
ters were recorded within 14km of the Palmer
River; and
2, a southern section, where rock art sites oc-
curred within 1 1km of the Mitchell River.
These two groups are separated by 24km of
terrain where surveys were not attempted.
THE PALMER RIVER LIMESTONE
THE ROCK ART OF THE
MITCHELL-PALMER
LIMESTONE BELT
The only archaeological surveys to have been
undertaken in the Mitchell-Palmer limestone belt
took place in the late 1980s and early 1990s,
specifically for the purposes of this research
(David, 1994). These surveys were subdivided
Some 284 cave pictures from 14 sites were
recorded from the Palmer River limestones.
Paintings are predominant, accounting for 93.3%
of the rock art, while peckings, hand stencils and
composite designs are also present (Table 49). In
addition, abraded grooves were also recorded, but
these have not been considered here, as we are
not certain whether or not they were a bi-product
of tool sharpening. Their status as rock art is,
therefore, questionable.
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FIG. 61. Anthropomorphs and non-figurative designs,
Palmer River.
Paintings
The Palmer River paintings contain a narrow
range of forms dominated by monochrome in-
filled anthropomorphs (Tables 50, 51; Fig. 61).
Red is by far the most common colour used,
accounting for 70.7% of monochrome paintings.
The anthropomorphs usually occur in an upright
position (86.8% of anthropomorphs), although
upside-down (5.5%), horizontal (4.5%) and obli-
que (3.2%) forms also occur (Table 52). The
practice of painting anthropomorphs almost ex-
clusively in monochrome infill distinguishes them
from those of Laura to the north, where a broad
range of internal designs have been recorded. The
only zoomorphs identified from the Palmer
River are dogs and a bird, both of which were
painted in profile view. There is little attention
paid to anatomical detail, each image possessing
a generalised body shape with a small number
of species-specific traits added-on (e.g. upturned
tail and four equal-sized limbs for dogs; two
long legs and an elongated neck for the bird
painting).
The non-figurative designs are mainly
geometric in form, most of which consist of
single vertical lines. Many of these lines are lo-
cated near large sets of vertical anthropomorphs,
and, formally, they are very similar to the
anthropomorph torsos (e.g. Fig. 61). Neverthe-
less, in the present analysis each picture is iden-
tified without reference to surrounding pictures,
and therefore pictures consisting of single lines
are, by definition, categorised along with
geometric or other linear figures (depending on
their degree of linearity and symmetry).
Other Techniques
Peckings, stencils and composite pictures are
also present. Peckings consist entirely of non-
figurative and track forms (Table 53), whereas
composite pictures consist of six painted
anthropomorphs with lightly abraded (scratched)
sections, and a single painted geometric non-
figurative design which also possesses scratched
areas. A single red hand stencil was observed.
THE MITCHELL RIVER LIMESTONE
The rock art of the Mitchell River area is very
similar to that of the Palmer River. Some 760
pictures were recorded from 15 sites, and most of
these were paintings (93.3%) (Table 54). This is
identical to the proportion of paintings docu-
mented from the Palmer River (note that abraded
grooves were also recorded from the Mitchell
River subregion).
Paintings
The main colour used is red, which accounts for
53.2% of the monochrome paintings. The con-
vention of painting in monochrome is dominant
(86.8% of the painted assemblage), and infilling
is the principle mode of painting (Table 55).
Again, this is similar to the situation documented
from the Palmer River to the north. The majority
of paintings are anthropomorphs (69.8%), most
of which are depicted vertically (Tables 52, 56).
Proportions of different motif types are similar to
those of the Palmer River, although the range of
faunal categories is broader in the Mitchell River
area (Figs 62, 66). This, however, may simply be
due to the latter' s larger sample size.
Other Techniques
Both stencils and prints are present, including
33 hand stencils, one boomerang stencil, and one
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hand print. All stencils are monochrome red, as
is the hand print.
The peckings consist of macropod tracks and
non-figurative designs as well as a single pecked
bird (Table 57). Non-figurative, geometric
forms predominate, although peckings are
never abundant (Fig. 67).
ANTIQUITY OF THE ART
SUPERIMPOSmONS
Few pictures from the Mitchell-Palmer lime-
stone belt occur in superimposition. The only
cases of paintings and peckings occurring in su-
perimposition are at Hearth Cave, where paint-
ings are repeatedly placed over peckings. Here,
two sets ofdeeply pecked pits are located beneath
two paintings, pecked concentric circles occur
beneath five paintings, and a small number of
indeterminate peckings occur below a series of
paintings (Fig. 68). In all cases, the underlying
images (peckings) are non-figurative, while the
overlying ones (paintings) are figurative. Note
also that in the only two times when non-figurative
and figurative paintings occur in superimposition,
the latter lie on top.
Stratified Pigments
All of the excavations from the Mitchell-Pal-
mer limestone belt have revealed stratified earth
pigments in mid to late Holocene deposits. At
Mordor Cave, this coincides with the beginnings
of occupation c.l,500BP, with a peak around
800BP. At Mitchell River Cave, the only frag-
ment of stratified ochre came from XU3, dated to
c.l,OOOBP, while at Hearth Cave, an 18-fold in-
crease in the number ofochre fragments occurred
after c.3,850BP.
Dingoes
Twenty-three dog paintings occur (Fig. 69).
They are especially common at Mordor Cave,
where 1 1 have been noted. Given the antiquity of
dingoes in Australia, these paintings cannot be
any older than 4,000-3,500BP. That the main,
back wall at MordorCave is entirely covered with
paintings and stencils, with very few superim-
positioris (the individual pictures are fairly evenly
spaced), suggests that the paintings and stencils
may have been executed in the context ofa single
spatial and compositional framework. Sections of
the back wall have not been preferentially
decorated (paintings are not clustered in any par-
ticular area), and since dingoes take a prominant
(and relatively central) position in this panel, and
FIG. 62. Painted bird, Mitchell River.
appear to follow the same spatial and composi-
tional rules as are evident in the panel as a whole,
it is unlikely that the dingo paintings were made
towards the end of a prolonged period ofpainting
at the site. Rather, the dingo paintings can be
treated as typical of the panel as a whole, and this
is so of both design conventions (e.g. infilling,
outlining/infilling, generalised body shapes) and
spatial conventions (lack of superimposition,
evenly spaced images). The implication is that it
is highly unlikely that the painted dingoes post-
date the rest of the paintings. In effect, the entire
main painted panel at Mordor Cave is likely to
have been created after about 4,000-3,500BP.
This is supported by the late Holocene antiquity
of occupation deposits at the site.
Unstable Pigments
A large proportion of paintings contain white
pigments (10.4% at the Palmer River, and 20.5%
at the Mitchell River). Given that such pigments
are generally unstable, the white paintings are
unlikely to be very old, In addition to this, 2.5%
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FIG. 63. Anthropomorph painted upside-down,
Mitchell River.
(Palmer River) and 11.7% (Mitchell River) of
paintings were undertaken in mud. These are
extremely fragile, consisting of thickly coated
mud designs, many of which are currently ex-
foliating offthe rock walls (e.g. Fig. 66). The mud
used appears to have been obtained locally, if not
from the caves themselves, as the pigments have
the same appearance as the sediments located on
the adjacent cave floors (often containing the
remains of numerous micro-organisms that are
visible to the naked eye). The extreme fragility of
these paintings, and their current state of
deterioration, suggests that they are porbably
very recent in age (probably dating in hundreds
rather than thousands of years).
Degrees of Patination and Weathering
All of the peckings from the Mitchell-Palmer
limestone belt are very patinated, suggesting that
they probably have considerable antiquity. In
contrast, most of the paintings are clear and ap-
FIG. 64. Anthropomorph painted upside-down,
Mitchell River. This figure is more elaborate than
most other anthropomorphs from the Mitchell River.
pear relatively fresh. However, the two non-
figurative grid paintings subimposed underneath
figurative paintings are very faded (see Superim-
positions above).
DISCUSSION
The Mitchell-Palmer limestone belt contains a
homogeneous body of rock art dominated by
anthropomorphous and zoomorphous paintings.
For the most part, they occur as monochrome
infilled designs, executed principally in red. The
anthropomorphs occur horizontally, vertically,
upside-down and obliqually, and their relative
proportions are similar at both ends of the lime-
stone belt (Table 52). Anthropomorphs are highly
standardised, in the sense that they consist
primarily of generalised figures possessing
heads, torsos, legs and arms, with the occasional
addition of fingers or toes (in varying numbers).
In the case of males, penises are added, and in
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FIG. 65. Painted zoomorphs and anthropomorphs, Mitchell River.
I
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FIG. 66. Geometric non-figurative designs and faded anthropomorphs, Mitchell River. These pictures were
painted in mud.
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FIG. 67. Heavily patinated, pecked non-figurative designs, Mitchell River.
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FIG. 68. Paintings over packings, Hearth Cave, Palmer River.
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females, breasts. A small
number of anthropomorphs
have more defined external
anatomical parts, such as el-
bows, heels, eyes, ears
and/or headdresses, but this
is extremely rare (Fig. 64).
Few anthropomorphs show
any evidence of internal
decoration.
Zoomorphs are essential-
ly similar to anthropo-
morphs, in that body shapes
tend to be generalised.
They are often undertaken
in profile, and this is espe-
cially so of the larger
animals such as dogs and
birds. Other animals, such
as flying foxes, are painted
front-on, while turtles are
depicted in plan view. In
each case, the picture cap-
tures that animal's most
characteristic features,
while simplifying the com-
plexity of its separate
anatomical parts. For ex-
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FIG. 69. Painting of a dog, Mordor Cave, Mitchell-Palmer limestone belt.
ample, the profile view of birds highlights the
elongated legs and neck, and pays particular
attention to the beak. Often, feathers are also
represented, as are the trident feet in twisted
perspective. All other features, however, are
highly generalised, with anatomical features,
such as joints, eyes and other features not specifi-
cally characteristic of that animal, left out. Most
zoomorphs exhibit no evidence of internal elabora-
tion.
A particular point of interest is the absence of
snakes and macropods in the art. This is unusual
for a predominantly figurative tradition in north
Queensland. Macropods are common in the
landscape today, and they are also the largest
animal in the bush. They are also common in the
rock art of Laura to the north, although their
absence was also noted in the Koolburra Plateau
to the northwest.
As was the case at the Koolburra Plateau and
Princess Charlotte Bay and the Flinders Island
group, the evidence for the rock art's antiquity is
circumstantial only. It is suggested that the
figurative paintings largely postdate the non-
figurative and track peckings. The reasons for this
have been outlined above. As elsewhere, the
precise antiquity of the area's rock art cannot yet
be firmly established, and will have to await
further research, including the obtaining of a
large number of direct (AMS) dates.
THE ROCK ART OF
BONNY GLEN STATION,
MT WINDSOR/MT CARBINE
AND BARE HILL
BONNY GLEN STATION
Bonny Glen Station is located 60km southeast
of Laura. It consists of granite hills containing
shallow cliffs in localised areas. Here, one of us
(BD) surveyed for rock art sites along the
northwestern slopes of the range known as The
Granites (David, 1992d) (Fig. 70). Along Granite
Creek, eight rock art sites were identified. All of
the rock art consisted of paintings. As has been
observed for north Queensland generally,
engravings do not tend to occur in granite forma-
tions, and this may be due to the hardness of the
rock matrix (Cole & David, 1992).
Only 37 rock paintings were recorded from
Bonny Glen Station, and any generalisation
should therefore be treated with caution. The
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paintings appear to constitute a variant ofa broader
regional style (which includes the paintings from
the other subregions, characterised by figurative
motifs with generalised body shapes. As was the
case at Laura and the Mitchell-Palmer limestone
belt, anthropomorphs predominate, contributing
62.2% of the total painted assemblage.
Zoomorphs contribute 2.7%. All non-figurative
figures are linear in execution, consisting of ten
single lines and two grids (Table 58). Red
monochrome designs are common, accounting
for 80.0% of pictures (Table 59) (Fig. 71).
Anthropomorphs occur as monochrome in-
filled and bichrome, outlined/infilled figures.
They are predominantly upright (vertical) in
orientation, although horizontal forms are also
common (Table 60, Fig. 72).
MT WINDSOR AND MT CARBINE
Mt Windsor and Mt Carbine are 20km east-
southeast of Bonny Glen Station, on the western
side of the Great Dividing Range. Granite
boulders are common along the lower slopes,
some ofwhich contain overhangs sheltering rock
art. Systematic archaeological surveys were un-
dertaken there by M. David in 1988 and 1989 as
part of two separate ANZSES projects, when a
number ofrock art sites were recorded (M. David,
1989, 1990).
Painting is theonly technique represented, with 143
determinate figureshaving been recorded from seven
sites. Most paintings are monochrome infilled red
designs (Table 61). Figurative paintings, and espe-
cially anthropomorphs, predominate (Table 62, Fig.
73). The latter are all vertical, and the absence of
upside-down and horizontal anthropomorphs is inter-
esting given that theyarecommon atBonny Glen and
in the Mitchell-Palmer limestone belt to the immedi-
ate west. Anthropomorphs at Mt Windsor and Mt
Carbine have generalised body shapes, containing
torsos, limbs and heads, but generally lack further
embellishments, as was the case in other subregions
to the west Males are depicted with penises, but no
anthropomorphs depicting breasts have been noted.
A small number (9.6%) contain concentric circle,
split circle or rayed 'headdresses', always painted in
the same colour as the body (Fig. 74). Non-figurative
paintings are also present, consisting principally of
single lines, grids and a few amorphous curvilinear
motifs (Fig. 75). The general impression is of a
painting tradition largely consisting ofmonochrome
infilled anthropomophs, lacking internal differentia-
tion and possessing highly generalised anatomical
FIG. 70. The boulder-strewn slopes near Granite Creek, Bonny Glen Station.
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FIG. 71. Site 1, Bonny Glen Station, showing the major painting conventions used.
forms. The lack ofanatomical detail is accentuated
by the use of single colours (monochrome). In
these ways, the paintings are reminiscent ofthose
from the Mitchell-Palmer limestone belt, and they
are similar also to many of the Laura paintings.
FIG. 72. Anthropomorphs, Bonny Glen Station.
BARE HILL
Bare Hill is located along the upper slopes of
the Great Dividing Range, in a rugged, dissected
landscape containing numerous granite boulders
(60km southeast of Mt.
., : ,
,
Carbine), During the late
1940s and early 1950s,
Seaton (n.d.), an amateur
rock art enthusiast from
Cairns, recorded four rock
art sites from the area. In
1965, Clegg (1978) record-
ed six sites and 149 rock
paintings, many of which
were in a bad state of
preservation.
Clegg 's recordings show
a painting tradition dom-
inated by monochrome
infilled anthropomorphs,
all of which have bent legs
and bent, raised arms (Fig.
76). These depictions are
found in all of the sites
recorded by him. As Clegg
(1978) does not give a colour
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breakdown of the paintings he recorded, one of
us (BD) returned to three of these sites in 1988 to
record their colours. The following analysis of
colours is from David's re-recordings of the 1 18
paintings from these three sites, but all other
analysis is based on Clegg's (1978) original
work.
Red is the most common colour used, account-
ing for 64.4% of monochrome paintings. Other
commonly used colours are orange (15.2%), yel-
low (11.8%) and white (5.9%). No black paint-
ings were observed (Table 63).
Anthropomorphs occur vertically, horizontally
or obliqually (85.7%, 13.3% and 2.9%, respec-
tively). No inverted (upside-down) anthropo-
morphs occur at Bare Hill. Other common motifs
include zoomorphs, particularly macropods,
birds and snakes, all of which were also under-
taken in infilled monochrome or in outlined and
infilled bichrome. Non-figurative designs, such
as double-arcs, single lines, circles and rayed
circles are present but rare (Table 64, Fig. 76).
Antiquity
After examining the characteristics of the
anthropomorphs at Bare Hill, Clegg (1978: 12)
concluded that the paintings had been created
by different individuals at various times, and
that the patterning of pictures at the sites was
not random. He also concluded that all of the
paintings investigated were probably under-
taken within a single cultural tradition. This
suggests that the time span covered by this
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FIG. 74. Anthropomorphs with 'headdresses' of various geometric
forms, Site DF8, Wardance Hill (after M. David, 1990, fig. 13).
FIG. 73. Weathered anthropomorphs, Site DF18 (Twin
Bat Cave) (after M. David, 1990, fig. 16).
body of paintings was probably not very great.
Nevertheless, Clegg (1978) also concluded that
the main site (Site 1) was probably decorated as
a result of several painting events.
The presence of six dog paintings implies that
at least some of the art is less than 4,000-3,500
years old. Further support for this also comes
from the observation that 7.5% of the paintings
contain white pigments. Given the
unstable character of such pig-
ments, especially in humid condi-
tions such as Bare Hill, they are
unlikely to be very old.
Discussion
The rock art of Bare Hill is
dominated by paintings of
anthropomorphs possessing up-
turned arms and bent legs, most of
which were undertaken in
monochrome red infill. Such
depictions appear to be endemic to
the Bare Hill area (rainforest mar-
gins), and have not been observed
from the other subregions (see also
Horsfall, 1987). Zoomorphs occur
in a range of forms, as do the less
numerous, non-figurative linear
designs. Most, if not all, of the
paintings at Bare Hill are probably
recent in age (late Holocene).
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FIG. 75. Anthropomorphs and a geometric non-figura-
tive design, Site DT8, Mt Carbine (after M. David,
1989, fig. 16).
THE ROCK ART OF
NGARRABULLGAN
Thirteen rock art sites have been recorded from
Ngarrabullgan (David, 1994). Two were located
in rhyolite conglomerate overhangs near the base
of the mountain, two occurred in sandstone over-
hangs along the cliff-line at the base, and nine
were located in sandstone shelters at the top of the
mountain.
Three rock art techniques were recorded: paint-
ings, stencils and prints. Paintings predominate,
accounting for 83.3% of the 222 pictures
recorded (Table 65) . The stencils consi st of25 red
hand stencils and two red asymmetric boomerang
stencils. The sizes of the hand stencils indicate
that children, adult males and possibly adult
females are represented, while the similarity of
the two boomerang stencils suggests that they
may have been undertaken using the same
boomerang (both stencils occur in the same cave)
(David, 1991e). The hand prints are unusual in
that 10 of the 1 1 prints consist of finger markings
rather than well defined hand impressions. The
finger markings occur as sets of four elongated
pigment marks, similar to hand impressions, ex-
cept that they have been created by dragging the
fingers along the rock, whereas classic hand
prints are hand impressions created by pressing
the hand against the wall surface. Although finger
marks are more common here than classic prints,
neither are predominant in this area.
PAINTINGS
The principle colours used at Ngarrabullgan
are red and white, although yellow, brown and
orange are also present (Table 66). Most of the
art is monochrome (96.8%). Eight bichrome
paintings were also recorded (in white out-
line/red infill and red outline/white infill). Two
of the bichrome paintings have dotted outlines,
a feature rarely noticed from surrounding sub-
regions.
The most common motifs are non-figurative
in form (84.9%), most of which are grid,
geometric or other linear designs (Table 67,
Fig. 77). Figurative images account for 9.2% of
paintings. The anthropomorphs, in particular,
are reminiscent of those from Bonny Glen Sta-
tion and the Mitchell-Palmer limestone zone to
the north, in that they have generalised body
shapes devoid of internal decorations. All
anthropomorphs are monochrome infilled, and
the majority of them are white (53.3%) and
painted vertically (60.0%) (Table 68).
ANTIQUITY
Impressions Based on Superimpositions
and Degrees of Weathering
Little is known about the antiquity of
Ngarrabullgan' s rock art. In 1967, Ron Ed-
wards, a local rock art enthusiast, published a
two-page report on the rock paintings he saw at
Ngarrabullgan. He recorded rock art at eight
sites, none of which have yet been relocated.
Although his recordings were impressionistic
rather than systematic, he noted that most of the
paintings at Ngarrabullgan were non-figurative
inform, but that 'there were six... recent designs'
at his site S81, 'mainly of human figures
1 (Ed-
wards, 1967: 7). 'At sites S80-S82, the recent
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FIG. 76. Site 1, Bare Hill (after Clegg, pers. comm. 1991).
figures ... are in marked contrast to the older
designs, and have nothing in common with them
either in motifor application.
They have been executed in hastily applied
ant-bed, mixed to a slurry with waterand applied
by smearing on a handful at a time' (Edwards,
1967: 7).
It is worthwhile to note that we only became
aware of Edwards' report after completion of our
analysis of the Ngarrabullgan material. Yet one
of the impressions which we had also gained was
that nearly all of the anthropomorphs we had
recorded had a fresh appearance. These included
two human forms painted in brown mud, two in
red, and one in white pigment. It is therefore
interesting to note that Edwards' impressions
were similar to ours, in the sense that he argued
that the anthropomorphs appeared to be relatively
recent. These conclusions were reached from ob-
servations of superimpositions and degrees of
weathering.
pigments appear in the ar-
chaeological deposits at the
same time as occupation,
around 4,100BP. At Ngar-
rabullgan Cave, there is a
nine-fold increase in the
number of ochre fragments
recovered after 5,400BP,
and a 375-fold increase by
weight. All of the use-worn
pieces come from mid to
late Holocene times.
DISCUSSION
In terms of motif forms,
the rock art of Ngarra-
bullgan is very different to
that of subregions located
to the immediate east,
north and northwest. There
are proportionally far
fewer figurative images at
Ngarrabullgan, where cave
paintings are predominantly
non-figurative linear designs.
This sets Ngarrabullgan
apart from Princess Char-
lotte Bay and the Flinders
Island group, the Koolburra Plateau, Laura, the
Mitchell-Palmer, Bonny Glen Station and Bare
Hill. Like the paintings from these subregions,
however, the Ngarrabullgan paintings probably
also date mainly to mid to late Holocene times,
although here the evidence relies entirely on the
distribution of stratified ochres in the excavated
sites. It is possible that the figurative designs are
M
Stratified Pigments
The only hint of the art's absolute age comes
from the presence of stratified pigments in the
two excavations undertaken. At Initiation Cave,
relatively recent in age.
THE ROCK ART OF THE
ROOKWOOD-MUNGANA-
CHILLAGOE LIMESTONE BELT
AND OOTAN
THE
ROOKWOOD-MUNGANA-CHILLAGOE
LIMESTONE BELT
The Rookwood-Mungana-Chillagoe limestone
belt is 50km southwest of Ngarrabullgan. Sys-
tematic surveys of 25.2% of the limestone zone
for rock art sites, revealed 40 sites (David, 1994).
They contained 667 cave paintings, 54 stencils,
59 peckings, nine poundings and five composite
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FIG. 77. Painted grid motifs, Ngarrabullgan.
pictures, including rock art from all parts of the
limestone belt. In addition, abraded grooves
(single grooves, sets of grooves and amorphous
scratched areas) were also recorded (Fig. 78).
We have not included the latter in the following
analysis, however, as they may also have been
related to economic activities, such as tool shar-
pening. Although the limestone belt is more or
less continuous, for the purposes of this work
the surveys were undertaken in three sections:
Rookwood Station, Mungana and Chillagoe (Fig.
79).
Rookwood Station
Rookwood Station is located towards the north-
ern end of the Rookwood-Mungana-Chillagoe
limestone belt, and contains some of the largest
tower karsts in the region. Eight rock art sites,
containing 51 pictures, were recorded from this
area. Most of the rock art consists of paintings
(62.7%), although peckings, poundings and
stencils are also present (Table 69). As the
sample size is small, the results should be used
with caution.
Paintings, The paintings are principally
monochrome linear designs. Bichrome paintings
are also present, consisting principally ofoutlined
and infilled designs. There are no internally
decorated paintings. Red, white and black are
the principle colours used (Table 70).
I 1 1
FIG. 78. Abraded grooves, Rookwood-Mungana-Chil-
lagoe limestone belt.
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FIG. 79. The Rookwood-Mungana-Chillagoe limestone belt, showing locations of sites recorded.
The Rookwood Station paintings are principal-
ly non-figurative and track designs (68.8% and
28.1% ofpaintings respectively), with significant
proportions of the non-figurative forms consist-
ing of grid, radiating and geometric shapes (Fig.
80). Single lines (straight or curved) and circles
are relatively common. Most of the paintings
consist of a series of distinct lines joined together
to form linear sets, although three paintings are
infilled designs. Figurative designs are also
present, but they are not common (3.1% of paint-
ings) (Table 71).
Other Techniques. Other techniques are peck-
ings, poundings and stencils. The two pounded
pictures consist of sets of shallow, round pits, o 3
whereas the peckings are deeper and exhibit a ' cm '
broader range of forms (Table 72). The stencils
are of hands, none of which exhibit any evidence FK} 80 Non .flgurative painting (radiating design),
of mutilation or finger bending. One unidentified Rookwood Station.
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FIG. 81. Non-figurative paintings, Mungana.
circular object has also been stencilled, and all of
the stencils are coloured red.
MUNGANA
The Mungana area is located near the centre of
the limestone belt. Fifteen sites and 286 rock
pictures were recorded, most of which are paint-
ings (80.8% of pictures) or stencils (14.0%).
Peckings, poundings and composite designs were
also recorded (Table 73).
Paintings. The majority of paintings are
monochrome linear designs, many of which are
geometric (38.5%), grid (27.3%) or radiating
(7.4%) forms (Tables 74, 75, Figs 81, 83). This is
reminiscent of the paintings at Rookwood Sta-
tion. Figurative designs are rare, accounting for
3.9% of paintings (Figs 84, 85). The principle
colours used are red, white and black, again close-
ly following the distributions evident at Rook-
wood Station (Table 75).
Other Techniques. Stencils account for 14.0%
of Mungana' s rock art. Of the 40 hand stencils
recorded, three are hand variants (mutilated
hands or hands with bent fingers). One depiction
is ofa fist, and the other two have missing fingers.
Both peckings and poundings occur here, al-
though they are rare (as was also the case at FIG. 82. Non-figurative paintings, Mungana.
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FIG. 83. Non-figurative painting, Mungana.
Rookwood Station). All pounded designs are sets
of shallow pits, whereas the peckings consist of a
single set of radiating lines and eight bird tracks
(Figs 86, 87). The composite designs include one
stencilled boomerang which has subsequently
been infilled by freehand painting, and one
geometric painting further embellished by a
series of short abraded grooves.
Chtllagoe
Seventeen rock art sites and 461 pictures were
identified and recorded from the Chillagoe area,
where the overall impression is of a body of rock
art identical to those of Mungana
and Rookwood Station. As with
the latter areas, the most common
technique is painting (87.6% of
rock pictures), although other
techniques are also found (Table
76).
Paintings. Most of the cave
paintings of the Chillagoe area are
non-figurative in form.
Geometric, grid, radiating and
other linear designs together ac-
count for 88.4% of the paintings,
whereas only 1.2% are figurative
(Table 77, Figs 88, 93). These
proportions are comparable to
those of Mungana and Rookwood
Station, The colours used are also
similar,although here black is
slightly less common than it is to
the immediate north (Table 78).
The overall impression is thus
confirmed by the quantitative data
— that the Rookwood-Mungana-
Chillagoe region constitutes a
single stylistic zone dominated by
non-figurative paintings of linear
forms.
Other Techniques. The section
ofChillagoe limestones which has
been surveyed revealed only two
hand stencils, both of which were
undertaken in red. Pounded
designs include three sets of shal-
low pits, one anthropomorph, two
double arcs and one curvilinear
maze. Peckings include non-
figurative as well as track designs
(Table 79; Fig. 94). The two com-
posite designs consist of painted
radiating figures with short
abraded grooves, and a painted
line also containing a series of abraded grooves
perpendicular to the figure's length.
Rookwood-Mungana-Chiuagoe: Antiquity
of the Rock Art
As was the case for other subregions, our un-
derstanding of the antiquity of the rock art of the
Rookwood-Mungana-Chillagoe limestone belt
relies almost exclusively on circumstantial
evidence. Nevertheless, the temporal pattern that
is emerging is consistent with the trends observed
from other areas. The data for this are described
below.
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FIG. 84. Painted anthropomorph, Mungana.
Patination and Weathering. Two sets of
engravings are clearly distinguishable:
1, highly patinated peckings of non-figurative
and track forms. These are dominated by circles
and circle variants, radiating designs, single lines,
sets of lines, tridents and bird tracks;
2, unpatinated poundings of shallow pits.
The only moderately patinated engravings ob-
served come from Boundary Shelter (Site 89) (a
curvilinear maze, an anthropomorph and two
double arcs, all of which are pounded), and
WalkunderArch Cave (a radiating non-figurative
pecking). The highly patinated nature of the great
majority of pecked figures implies that they may
be very old (but see Dragovich 1981, 1984, 1986,
1987).
Superimpositions. No clear trends have been
identified in the superimpositions (Tables 80,
81). One set of unpatinated pounded pits overlies
FIG. 85. Weathered turtle painting, Mungana. Scale
in cm.
a red painted line, and this is the only known
example of an engraving in superimposition with
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FIG. 86. Pecked and heavily patinated non-figurative
(radiating) design, Fern Cave, Mungana.
480 MEMOIRS OF THE QUEENSLAND MUSEUM
a painting (Fig. 95). No peckings
occur in superimposition with
pigment art.
Stratified Pigments. Ar-
chaeological excavations at
Echidna's Rest have revealed that
ochre deposition rates peak during
the late Holocene. A similar trend is
evident from Fern Cave, although
here the entire Holocene sequence
is contained within two XUs,
making it difficult to determine
the timing of the Holocene chan-
ges. Nevertheless, at Fern Cave
this increase is accompanied by de-
creases in the deposition rates of all
other cultural materials, implying
that artistic activities increased at a
time when all other occupational
activities diminished. This implies
that, at this site at least, increases in
artistic activity (occurring some-
time during the Holocene) did not
reflect overall increases in occupa-
tional intensities. Given the
evidence from Echidna's Rest and
Walkunder Arch Cave, where
similar changes have been dated to
c.3,000BP and 3.700BP respective-
ly, it is likely that the reported in-
creases in painting activity during
the late Holocene reflect systemic
changes throughout the Rook-
wood-Mungana-Chillagoe sub-
region.
White Pigments and Dog
Tracks. Between 29% and 54% of
paintings from each of the three
parts of the Rookwood-Mungana-
Chillagoe sub-region were under-
taken in the unstable white
pigment, kaolinite. Coupled with FIG- 87. Pecked
the presence of a number of dingo
tracks, this implies that a significant number of
paintings probably date to relatively recent times
(Fig. 93).
AMS Date. A single AMS date has been ob-
tained from a charcoal drawing near Chillagoe
(from the Racecourse Site [CM59]). It is a faded,
black line drawing of indeterminate but non-
figurative form. Superimposed on it are a series
of subparrallel, mauve lines (drawn), white lines
(painted), and a bichrome white and red non-
figurative painting (Fig. 96). These drawings and
paintings are typical of the site as well as of the
and heavily patinated bird track, Fern Cave, Mungana.
Rookwood-Mungana-Chillagoe subregion in
general.
There are 33 paintings and drawings at the
Racecouse Site, including seven charcoal draw-
ings similar in form to (and including) the one
dated, 21 other linear drawings consisting of sets
of subparrallel lines (some of which also contain
perpendicular lines forming grids) (mainly drawn
or painted in monochrome red, mauve or white),
three bird and one macropod tracks, and one
bichrome (white outlined, mauve infilled) non-
figurative design. In short, the paintings at the site
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are predominantly linear, non-figurative motifs,
as is typical of the area in general.
A small amount of charcoal was scraped with a
sterile blade from the charcoal drawing and im-
mediately placed in a sterile plastic bag. There
was no evidence of calcium carbonate above the
charcoal. The sample was submitted to theNWG
Macintosh Centre for Quaternary Dating
(University ofSydney), who sent it to the Institute
of Geological and Nuclear Sciences (New
Zealand) for dating. A radiocarbon determination
of 2,056±81BP (R 18075/2, NZA 2738) was
obtained. As dl3C was -24.9%o, it was unlikely to
have been contaminated by carbon from the lime-
stone wall. There are no reasons to doubt the age
obtained and, consequently, it is taken to date the
drawing. The paintings superimposed over it are
therefore younger, although it is not known by
how much. Given the similarity ofthe other paint-
ings in the site, it is possible that they also date to
the same general period of time. Further radiocar-
bon dates, however, are needed to test this
proposition.
FIG. 88. Non-figurative painting (radiating design),
Chillagoe.
FIG. 89. Non-figurative paintings, Chillagoe.
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FIG. 90. Non-figurative painting, Chillagoe. Scale in cm.
FIG. 91. Non-figurative paintings, Chillagoe.
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Discussion
The Rookwood-Mungana-Chillagoe limestone
belt is characterised by a relatively homogeneous
body of rock art. Monochrome, non-figurative
paintings predominate in every area surveyed,
with geometric designs such as circles and single
lines, radiating sun-bursts, sets of parrallel and
intersecting lines and other linear designs being
the most common forms. Individual motif types
— with the significant exception of radiating
lines, circles, single lines and grid motifs— rare-
ly occur more than once, and therefore the range
of non-figurative designs can be said to be broad
(see David & David [1988] for a fuller, visual
presentation of motif forms). Despite this, artistic
conventions appear to be highly formalised, in the
sense that most pictures are highly linear, and
many consist of sets of intersecting lines (but note
that no squares, triangles or rectangles have been
recorded). These characteristics are highly
reminiscent of the art of Ngarrabullgan to the
north.
Figurative designs are very rare, and no faunal
category has been observed from any two parts of
the limestone zone surveyed. For instance, two
painted snakes were recorded from Mungana (the
central section of the limestone belt), but none
have been found at Chillagoe (to the south) or
Rookwood (to the north). Similarly, two painted
lizards were recorded from the Chillagoe area,
but none were found in the other two areas. Given
the small numbers ofpaintings involved, this may
be pure coincidence, but this point is worth keep-
ing in mind as the sample size increases. Given
the conspicuous absence of some faunal types—
most notably macropods— from the rock art of
the Mitchell-Palmer subregion to the north, it is
possible that the restricted geographical distribu-
tion of snake, lizard and other zoomorphous
paintings in the Rookwood-Mungana-Chillagoe
area is meaningful. Unfortunately, however, the
predominance of non-figurative motifs in this
*« w <
FIG. 92. Echidna painting, Chillagoe. Scale in cm.
region makes it rather more difficult to adequately
address this issue.
The principal colours used are red (26.1%),
white (47.2%) and black (14.2%), with most
paintings undertaken in monochrome. The sig-
nificant contribution of white and black
monochrome paintings is characteristic of the
Rookwood- Mungana-Chillagoe rock art.
As was the case for the rock art of other parts
of southeast Cape York Peninsula, the art of the
Rookwood-Mungana-Chillagoe limestone belt
has proved to be difficult to date. There is a dearth
of appropriate data on the antiquity of rock pic-
tures in the area. This is compounded by the
absence of distinct artistic styles in the area, that
* e
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FIG. 93. Dog track paintings, Chillagoe.
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FIG. 94. Patinated, pecked non-figurative design, Chillagoe.
would have otherwise enabled a differentiation of
artistic conventions through time. Because of this,
the chronological framework relies almost entire-
ly on a separation of, on the one hand, an early
tradition dominated by patinated peckings of non-
figurative and track forms, and, on the other, a
later painting tradition of similar forms. Shallow,
pounded pits may be a very recent innovation.
Both the AMS date and the distribution of
stratified pigments suggest that many of the paint-
ings may date to mid to late Holocene times
(< c.3,000BP). However, this is only a gross
estimate based on a small data-base. Neverthe-
less, the numerous white paintings and the
presence of painted dingo tracks offer support for
this broad temporal model.
OOTAN
The township of Ootan is located around 20km
south of Chillagoe. The area is characterised by
sclerophyll woodlands on boulder-strewn hills
and undulating plains. The granite boulders are
found at all topographic levels from creek bed to
hill top, although they tend to be more numerous
in the former. Many of the boulders are extremely
large, at times reaching over 20m in maximum
diameter. It is under their overhangs that rock-
shelters are found, some of which contain rock art.
Four rock art sites have been recorded from the
area (David, 1994). All of the art consists of
paintings. It is difficult to judge whether this is a
function of sample size, or whether the absence
of other techniques, especially stencils, is a true
indication of the area's artistic practices. While
the hard granite surfaces are not conducive to
engraving, this would not affect stencilling. In-
vestigations of these issues, however, are beyond
the scope of the current work.
Eighty two paintings were recorded from the
Ootan granites. All paintings are monochrome,
and most are linear designs showing little
evidence of area infilling (Fig. 97). The only
colours present are red, white and black (Table
82). Two of the paintings are anthropomorphs, 15
are bird tracks, and the rest (N=65) are non-
figurative designs. The non-figurative motifs in-
clude geometric, grid, radiating and other linear
designs reminiscent of those from Ngarrabullgan
and the limestone belt to the north (Table 83).
Indeed, the Ootan paintings would not be out of
place amongst those of Ngarrabullgan or the
Rookwood-Mungana-Chillagoe limestone belt.
Circles, star-bursts, single lines and sets of par-
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rallel and intersecting lines (grids) are the most
common design forms, although here too the
range of motif forms is very broad. Given the
presence of significant numbers of white paint-
ings (31.3%), and the fact that the rock walls of
all of the painted rockshelters show evidence of
deterioration (granular disintegration and block
collapse), these paintings are unlikely to be of
great antiquity.
SPATIO-TEMPORAL TRENDS IN
THE ROCK ART OF SOUTHEAST
CAPE YORK PENINSULA
Maynard (1976, 1977) noted that a general
pattern of change could be identified in
Australia's rock art. Following Edwards (1966,
1971), she argued that there existed an early and
widespread distribution of pecked engravings,
consisting almost entirely of non-figurative and
track forms, followed by regionally distinctive
figurative together with non-figurative art forms
during more recent times. To Maynard (1977:
106), the early art reflected a single, relatively
time-bound tradition, indicating the existence of
an early, pan-Australian cultural system (but see
Franklin, 1988, 1992). She named this artistic
tradition the Panaramitee, after a pecking site
containing motifs in proportions typical of the
arid and semi-arid zone in general.
Maynard's observations have generated con-
siderable debate among Australian rock art
specialists (e.g. Clegg, 1988; David, 1988a,
1988b; Franklin, 1988, 1992; McDonald, 1988;
McCarthy, 1988; Rosenfeld, 1991). As Franklin
(1988) noted, the concept of the Panaramitee
emerged as a means of situating a body of rock
art, consisting of 'a homogeneous style ofengrav-
ings, which occurs throughout the continent ...
which reveals some regional variation in its more
frequent motifs' (Franklin, 1992: 28), within a
broad chronological framework. More recently,
Franklin's detailed analysis of rock engravings
from various parts of Australia has highlighted
the broad similarities between the patinated peck-
ings of many parts of Australia, although some
regional differences have also been shown to
exist.
Perhaps more so than with any other aspect of
archaeology, rock art specialists are faced with a
problem that severly limits the analytical poten-
tial of their data. This is the tyranny of time. The
rock engravings reported by both Maynard and
Franklin have been poorly dated, covering a
CM
Fig. 95. Unpatinated pounded pits superimposed over
a painted red line, Chillagoe.
potential time span of over 40,000 years. What
meaning has the statement that the rock art of one
region is similar to that of another region, if the
data presented cover so vast a period of prehis-
tory? During this time, it is possible that changing
conventions were amalgamated, thus reducing
the chance of detecting spatio-temporal patterns.
This is a problem that both Maynard and Franklin
recognised.
The conclusion reached by Maynard — that
Australia's earliest rock art consisted of a rela-
tively homogeneous body of non-figurative and
track forms — was thus based on coarse-scaled
spatial and temporal data. For example, southeast
Cape York Peninsula was represented by only
one of the subregions discussed herein (Laura
River). Similarly, Franklin's analysis was based
on comparisons of broad areas, with Cape York
Peninsula being solely represented by Maynard's
Laura River and Flood's Koolburra Plateau data.
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FIG. 96. The painted panel, Racecourse Site, Chillagoe. The maximum length of the bichrome painting is 57cm.
FIG. 97, Non-figurative paintings, Ootan.
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Consequently, their conclusions must be viewed
with these limitations in mind.
Our approach differs from those of Maynard
and Franklin. We began by sub-dividing
southeast Cape York Peninsula into 19 smaller
subregions. We will now compare and contrast
their rock art within broad time frames. There is,
therefore, a fundamental difference in the scales
of analysis employed in these three works. Given
that our aims are to undertake detailed spatio-
temporal investigations of southeast Cape York
Peninsula, we would argue that it is best to divide
the region into a number of subsections, and to
compare and contrast these to each other and to
other adjacent regions. An alternative, general
comparison of southeast Cape York Peninsula
with other regions, would be too broad and
coarse-grained an approach for our purposes.
SPATIO-TEMPORAL PATTERNS
We now briefly summarise trends mentioned
above, followed by multivariate statistical
analyses of the region's rock art.
Temporal Trends
The rock art described above potentially repre-
sents at least 40,000 years ofAboriginal prehistory.
Consequently, as far as past human behaviour is
concerned, any comparison of the rock art of
given areas is of little value, unless one can dem-
onstrate the specific periods of time involved.
Without knowing the time frames, it is difficult
to relate the emergent patterns to the activities of
people in prehistory. For example, the patterns
may represent time-specific insignia, or simply
amalgamations ofnumerous patterns whose sums
have resulted in new, synchronic ones.
In her detailed analysis of the Laura art, Cole
(1988) found that while superimpositions in-
volving engravings and paintings were rare, the
latter overlay engravings in all cases but one.
Similarly, Flood (1987, table 3) did not identify
any pecking superimposed over a painting in
the Koolburra Plateau. In the Rookwood-Mun-
gana-Chillagoe limestone belt no pecking over-
lay paintings, although one unpatinated, shallow
set of pounded pits, of a form thought to be very
recent in age, was recorded overlying a painting
(David, 1988b). In all subregions, peckings there-
fore seem to be older than paintings, although
some overlap has also been noted. In the Chil-
lagoe region, there may have been a total aban-
donment of pecked art, followed by more recent
shallow pounded pit forms.
The apparent early age of the region's peckings
is given support by their generally patinated na-
ture, although in some areas (and especially at
Laura and the Koolburra Plateau) unpatinated
forms are also present. This is consistent with the
pattern of superimposition. At the Amphitheatre
Site, a pecked dingo on a rock platform in open
surroundings adds further support for relatively
recent peckings, but this is the only such case
from all of the areas studied. The conventions
used in this instance are reminiscent of the local
paintings.
While it appears that at Laura and the Koolbur-
ra Plateau peckings continue from pre-13,000BP
to post-4,000-3,500BP times, this continuity may
not be typical of the broader region, as there is
evidence that much of the pecked art probably
dates to pre-mid Holocene times. Even in the
Laura and Koolburra Plateau subregions, most of
the peckings probably date to relatively early
times. For example, at Green Ant Rockshelter,
1,500BP sediments cover a panel of non-figura-
tive peckings, indicating that they must be older
than this. At the Early Man Rockshelter,
1 3,000BP deposits similarly cover non-figurative
peckings. It may be of interest to note also that at
all excavated sites containing peckings, early
Holocene or late Pleistocene occupational
deposits have been found. The implication of this
is that occupation sites containing peckings are
likely to date to relatively early times. This is not
the case with the paintings.
Although it is likely that some rock paintings
also date to early times, the pattern of superim-
positions and the distribution of stratified ochres
from excavated sites suggests that most of the
paintings are more recent than peckings. A
dramatic increase in painting and stenciling after
3,000-2,000 BP is implied by the vertical dis-
tribution of pigments in the excavated deposits of
Early Man, Echidna's Rest, Green Ant, Yam
Camp and Sandy Creek 1 . At Initiation Cave and
Ngarrabullgan Cave, similar increases begin
around 5,0O0-4,O0OBP. Because a number of the
above excavated rockshelters contain extensively
painted galleries, and because the excavated
squares were located immediately beneath them,
it is likely that much of the stratified pigment
recovered in such contexts relates to the rock art.
The pattern of ochre deposition at Fern Cave
does not reflect overall occupational trends, in-
dicating that its distribution may not be related to
these. Whereas occupation is most intensive
during the late Pleistocene, ochre deposits peak
sometime during the Holocene. This adds support
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to the view that the increases in painting activity
documented during the mid to late Holocene at
other sites, may reflect broad, regional changes
rather than site-specific ones. Extensively
painted panels at Mordor Cave, Endaen Shelter
and the Princess Charlotte Bay sites offer further
support for this, because in each case both oc-
cupation and painting activity began during the
mid to late Holocene. The only direct dates avail-
able come from Chillagoe and Laura, where AMS
determinations of 2,056±81BP, 730±75BP and
725±111BP were obtained. The first of these
radiocarbon dates is superimposed by a number
of paintings that are typical of those found in the
Rookwood-Mungana-Chillagoe area.
General Spatial Trends
A number of obvious patterns emerged from
the above observations:
1, in all areas except for the Koolburra Plateau,
stencils and/or prints are either less abundant than
paintings or totally absent. Paintings and engrav-
ings predominate, although linear, abraded grooves
are relatively common in the limestone zones.
2, peckings from all areas are generally of non-
figurative or track forms. Many of these are
heavily patinated. These have been inferred to
date to relatively early times.
3, the great majority of rock paintings found
north of the Mitchell River are figurative. At
Princess Charlotte Bay and the Flinders Island
group, they are principally moths/butterflies and
zoomorphs with crescent heads. The sandstone
belt around Laura contains a broad suite of
zoomorphs and anthropomorphs, while the Kool-
burra Plateau to the immediate west contains a
large number of echidna-human forms. To the
east, the rock art of Bonny Glen Station and Mt
Windsor/Mt Carbine is reminiscent of the
Mitchell-Palmer limestone belt, where infilled
monochrome anthropomorphs predominate. The
situation is very different to the south, where
non-figurative forms predominate.
4, Quinkans (anthropomorphs containing a
suite of unusual traits) are characteristic of the
Laura area. Rare cases have been found as far
south as the Mitchell River (Fig. 98), but none
have been documented further south. Their dis-
tribution is associated with the northern, figura-
tive painting tradition mentioned above.
5, while the peckings are relatively
homogeneous throughout southeast Cape York
Peninsula, the paintings appear to be regionalised
within a broad, two-fold north/south division.
These patterns are further explored below.
THE STATISTICS
The statistical analyses undertaken here are
based on multivariate techniques. The reason for
this is that our aims are not so much to trace the
distributions of single motif forms, colours or
other artistic conventions, but to investigate the
similarities and differences in the subregional
assemblages through time. Each such assemblage
is made up of an aggregate of variables, and it is
these multivariate assemblages that we wish to
compare and contrast.
Any statistical analysis of more than a descrip-
tive nature is predicated on certain assumptions
about the substantive and distributional nature of
underlying raw data. From the start, there is the
question of the representative nature of the data:
is it in any sense close to the random sample
assumption at the heart of statistical sampling?
Put another way, is the data set plausibly just one
of a larger set of possible samples forming a
statistical population, each such sample being
equally likely to be chosen by the researcher.
Alternatively, is the data to hand the population
itself, with no further samples ever being avail-
able. The truth probably lies in between; the data
set used here is a sample (rather than the popula-
tion), in the sense that further fieldwork would
provide further data. It may be close to a random
sample, if we feel that discovery in fieldwork is
a random phenomenon. Alternatively, there may
be a substantial systematic effect present in the
sampling. Because of this, it is assumed, rather
than shown, that the data presented in this section
of this work are representative of the various
sub-regions analysed. This assumption will not
be tested here.
The descriptive statistics for the attributes
analysed are presented in Appendix B for both
weighted and unweighted analysis (that is, mini-
mum, maximum, mean and standard deviation
for each set of variables analysed). The weighted
analysis takes into account the number of obser-
vations used in calculating percentages, while the
unweighted does not.
Once there is agreement on the substantive
nature of the sample (that is, how representative
and hypothetically replicable it is), distributional
problems arise. Should the analyses be weighted
or unweighted? The weighted analyses favour
those sites where many observations were taken.
If the number of observations taken reflect the
population distribution of the attribute in ques-
tion, then weighted analysis is appropriate. How-
ever, if the number of observations taken is, at
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FIG. 98. The southern-most known Quinkan paintings, Mitchell River. There are 2 faded, painted Quinkans in
this site.
least in part, a reflection of the availability to the
researcher (or ease of collection) of the attribute,
then the weighted analysis favours the hap-
penstance of fieldwork rather than the underlying
incidence of the attribute. Given that a number of
surveying strategies were used to collect the
various subregional sample sets, the data have not
been weighted, even though the data were in all
cases collected systematically.
At the next level, the nature of the formal statis-
tical analyses of weighted or unweighted data
depends on the mathematical nature ofthe sample
data. Is the sample reasonably consistent with
normality? Is variation within a given subregion
fairly constant? Clearly, this is not the case. The
percentage distributions have variability depend-
ent on magnitude (formally, the variance is a
function of the mean). The distribution ofany one
aspect of an attribute (for example, any one
colour) contains outliers (observations discrepant
from the body of the data) which nullify the usual
inferences derived from statistical analysis.
Nevertheless, the outliers are valid, substantively
interesting outcomes; there is no sense in remov-
ing them from the data base. Furthermore, apply-
ing statistical analysis of variance (ANOVA) to
the variables used to generate a set of clusters is
frowned upon, as, essentially, the ANOVA
capitalises to a misleading extent on the cluster-
ing process (capitalising on chance) (Aldenderfer
& Blashfield, 1984: 64-65). Because of these
issues, the following analyses have been
restricted to the mapping processes of MDS and
cluster analysis, which do not depend on formal
statistical modelling. Before discussing these
methods, we outline the variables analysed by
them.
The Variables
Thepeckings and paintings can be largely taken
to reflect broad but largely exclusive time frames.
Although this temporal framework is coarse grained
and by no means exact, it is taken as the starting
point for the following analysis. This chronologi-
cal model is largely based on circumstantial data,
and as such requires testing.
Our original intention was to compare the
design elements of each picture, hence eliminat-
ing the need to differentiate between figurative
and non-figurative forms. A general absence of
appropriate data, however, has prevented such an
investigation frombeing carried out. For a similar
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reason, picture sizes were also not analysed. Con-
sequently, the multivariate analyses undertaken
rely largely (but not exclusively) on overall at-
tributes of form. Five sets of variables have thus
been analysed. In each case, the rock art of each
region is first standardised by converting the raw
data into percentages. It is on this basis that the
various subregions are compared. This stand-
ardisation was necessary in order to eliminate the
effects of differential sample sizes. It is a valid
statistical procedure that allows the creation of
comparative sample formats by which the rock
art of the various subregions can be related to
each other via multivariate analysis. Given that
all of the data presented here were collected sys-
tematically, it is assumed that the data are repre-
sentative of the various subregions analysed. This
assumption will not be tested here. The variables
are briefly described below.
Figurative, Non-figurative and Track Forms.
The first analysis undertaken compares propor-
tions of figurative, track and non-figurative
designs. These are geared to a broad charac-
terisation of subregional motif forms.
Specific Motif Forms. The patterns obtained
from the above analysis are further explored by
differentiating the rock art into more specific
forms. Faunal categories (including animal
tracks) are identified where possible, and non-
figurative designs are subdivided into recurrent
themes. The aims of this analysis are to further
investigate the various formal conventions used
in the different subregions.
Linear Figures, Outlining, Infilling and Inter-
nal Decorations. In this test, the use of line and
space is analysed with respect to proportions of
linear, infilled and internally decorated pictures.
Various combinations are also identified. The
aims of this analysis are to determine spatial
patterning in the artistic conventions used in the
creation of individual images. These variables are
independent of motif forms.
Monochrome, Bichrome and Polychrome. The
numbers of colours used in each painting are
analysed here. Proportions of monochrome,
bichrome and polychrome paintings are iden-
tified from each subregion.
Colours Used. The natural availability of
colours within each subregion may have in-
fluenced the distribution ofcolours in the art. This
will be taken into account when the statistical
results are interpreted. Nevertheless, some
colours are available throughout the region (e.g.
black charcoal), and, in such cases, their use (or
lack of) cannot simply be attributed to differences
in availability.
The Multivariate Statistics: Descriptions
of Methods Used
The aims of the statistical analysis are to deter-
mine the statistical relationship of each sub-
region, by treating each variable as a discrete data
set. To do this, a measure of the dissimilarities (or
distances) between the subregions is established
for each attribute of interest (e.g. the colours used
in the paintings). Kruskal & Wish (1978: 5, quot-
ing Shepard, 1962) describe Multidimensional
Scaling (MDS) as a 'set ofmathematical techni-
ques that enables a researcher to uncover the
hidden structure ofdata bases', a description that
applies also to Cluster Analysis. MDS locates
points (in our case, the subregions) in a spatial
configuration or 'map*. Having located the sub-
regions in multidimensional space, the hidden
structure, or theoretical meaning of the spatial
representation of the subregions, can be deter-
mined. The spatial representations in Cluster
Analysis are either 1, a hierarchic tree-structure,
called a dendrogram, showing the separation of
dissimilar subregions and the closeness of similar
ones, or 2, a given number of clusters of subregions
that are as similar as possible within a cluster and
as different as possible between clusters.
Measures of Dissimilarity
This section draws extensively on Davison
(1983: 2, 3, 85-87). MDS and Cluster Analysis
are procedures for studying the structure of ob-
jects (subregions, in this case), specifically by
estimating the parameters in, and assessing the fit
of spatial distance models for, proximity data.
Proximity is measured by dissimilarity, a concept
analogous to distance, which makes three basic
assumptions:
1
,
iftwo objects are identical, their dissimilarity
is zero, and that if they differ, their dissimilarity
is positive;
2, an object is identical to itself; and
3, an object a must be as dissimilar from an
object b as b is from a.
The measures used to operationalise dis-
similarity— such as Euclidean distance— satis-
fy these three conditions and usually satisfy a
fourth condition called the triangle inequality,
which states that the distance from object a to
object c is at least the sum of the two distances
between objects a and b, and objects b and c.
These four conditions thus define a distance in
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what mathematicians call a Metric Space, and
dissimilarity is analogous to this concept.
The MDS plots and Cluster Analysis dendro-
grams presented in this study were obtained using
SYSTAT statistical software (Wilkinson, 1990),
employing Euclidean distance as the measure of
dissimilarity, and Kruskal's Stress Formula 1 as
the measure of fit (in MDS).
Co-Ordinate Systems
Let Xik and Xjk be the co-ordinate (in this in-
stance, either a raw or derived score) of attribute
k for sites / and/ The values of Xik also vary with
the two contexts in which they occur. These are:
1, in the first case, the co-ordinates represent
the input data itself, that data being the percentage
distribution of the attribute within a subregion.
For example, the percentage distribution of the
colour attribute across 19 colour combinations at
Koolburra Plateau is 61 .1 (red), 16.6 (white), 0.7
(black), ..., 0.0 (black and grey). The respective
proportions at Jackass Station are 55.6, 9.3, 0.0,
...,0.0 (Tables 41, 44).
2, within the MDS and clustering algorithms,
the co-ordinates no longer represent the input
data itself, but rather forms of standardised co-or-
dinates whose distances (in MDS) reproduce the
rank order of the dissimilarities as closely as
possible, and (in Cluster Analysis) are used in
conjunction with a linkage method to form
clusters of subregions.
DISSIMILARITY: EUCLIDEAN DISTANCE
The Euclidean distance dij between sites i andy
is the root mean squared distance between the
sites. For the example in 1, above, the Euclidean
distance between Koolburra Plateau and Jackass
Station is based on 19 colours and is given by
V(((61.1-55.6)
2
+(16.6-9.3)
2
+(0.7-0.0)
2
+...
+(0.0-0.0)
2
)/19) = V(414. 12/19) = 4.67
FIT MEASURE: KRUSKAL'S STRESS FORMULA 1
IN MDS
Kruskal's MDS algorithm is used to estimate
co-ordinates Xik from data that, apart from sam-
pling error, satisfy
WW>)=/((2lxM
,
t |') ,/p)
where^O is any monotonic function and p=2 for
Euclidean distance. Note that the dij, Xik and Xjk
are theoretical quantities, or parameters, to be
estimated in the distance model (they are no
longer to be interpreted as the raw input scores
and input dissimilarities). The dij are the dis-
parities, which are computed to be as near to the
estimates of the dij as possible, subject to
monotonicity and their reproducing the rank
order ofthe input dissimilarities. Kruskal uses the
distances dij and the disparities dij to define
various fit measures called stress; the final MDS
co-ordinates (or configuration) correspond to the
minimum stress.
The co-ordinates are standardised in SYSTAT
so that the co-ordinate points sum to zero in each
dimension, and hence are centred at the origin;
and the sum of squares (or total variability) of all
the co-ordinates equals the number of objects
being scaled (not one, as stated in the SYSTAT
manual). This latter standardisation permits as-
sessment of the relative strengths accorded to the
dimensions in terms of their contribution to the
total variability. The measure used here is stress
formula 1 (Si), given by
5,=
'Tfir*tf^
I*
where the distances and disparities are now
numerical estimates at any stage of the algorithm.
Kruskal & Wish (1978) recommend against ac-
cepting solutions whose stress is above 0.1, and
remark that it is seldom necessary to add dimen-
sions beyond the number required to reduce the
stress below 0.05. Thus, the question of dimen-
sionality is reduced to whether the observed solu-
tion is essentially unidimensional (the x-axis in
the plots), and to what interpretation to give the
dimension, or whether the second dimension (the
y-axis) is also interpretable. Table 84 presents the
stress values for each of the analyses undertaken
in this chapter. The analysis of specific motif
forms (painted), with a stress factor of 0. 1 1 , is the
only case where the stress factor is above 0.1,
showing, in this case, that the two principal
dimensions (x and y-axes) may not contain the
full complement of significant variation. How-
ever, for consistency of interpretations, a two-
dimensional solution has been retained.
Linkage in Cluster Analysis
As with the MDS, Cluster Analysis is also
based on a similarity matrix that defines the
relationship between units (the sub-regions). This
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matrix is calculated by measuring the mathemati-
cal (Euclidean) distance between all pairs of sub-
regions (Everitt, 1974: 15). Hierarchic clustering
algorithms join or divide units (in our case, sub-
regions) from clusters by a number of linkage
methods (a non-technical discussion can be found
in Aldenderfer& Blashfield [1984]; a mathemati-
cal treatment is given in Hartigan [1975]). The
end product is a dendrogram showing successive
fusions of subregions, where the more similar
ones are grouped at a low level of the structure,
and the more dissimilar ones are linked at
progressively higher levels (Alvey et al., 1982:
123; Everitt, 1974: 8-9). The nested structure
culminates where all subregions are in one group.
Three major types of dendrogram were created
for this study, each depending on the type of
linkage used:
1, single linkage, where links are based on
distances between the nearest subregions from
different clusters of subregions. This method
focuses on items of greatest similarity, and
produces long, drawn out clusters;
2, average linkage, where all subregions are
used, and the linkeages are computed from the
average distances between all pairs of individuals
(sub-regions) from different clusters of sub-
regions. The compactness of the clusters tends to
lie between single and complete linkage clusters;
and
3, complete linkage, where the furthest distan-
ces between two subregions from different
clusters are used. This method focuses on the
subregions that contain the greatest difference.
The method tends to produce compact clusters.
We have subjected the data to all three techni-
ques (see below), but present the dendrograms of
the average linkage Cluster Analyses only, as the
results are similar in each case.
cal to our understanding of the broader picture. It
is on this basis that interregional comparisons can
then proceed.
As Wright (1992: 128) noted, however, when
undertaking multivariate statistics such as those
employed here, it is necessary 'to introduce into
the analysis specimens that are outside the range
ofany likely answer to the original question* . To
paraphrase Wright (1992: 128), there is always a
nearest neighbour in the sort of analysis under-
taken here. Unless one introduces samples from
outside the region one is dealing with, it is dif-
ficult to evaluate the significance of the patterns
produced because of a 'lack of perspective
1
(Wright, 1992: 128). For instance, one of the
obvious patterns which has already emerged is
that the rock paintings of southeast Cape York
Peninsula can be broken into two general spatial
sets; a northern, predominantly figurative set, and
a southern non-figurative. But would the intro-
duction of data from a separate region, with dif-
ferent proportions of, say, track motifs, unite
southeast Cape York Peninsula into a single
group in the MDS map and the dendrograms? In
this case, would southeast Cape York Peninsula
continue to appear as a two-fold division, and
would these subdivisions be distinct from sur-
rounding areas?
To set the data from southeast Cape York
Peninsula in a broader context, four other data
sets, therefore, have been added to the multi-
variate statistics. These are all from regions lo-
cated to the southwest of the study region— the
White Mountains, Agate Creek, Lawn Hill and
Mt. Isa. Unfortunately, no data sets were avail-
able from the north.
RESULTS OF THE MULTIVARIATE
ANALYSES
Analytical Scales
One of the issues which has to be confronted
before the analysis proceeds is the question of
scale. For example, Layton (1992) has recently
attempted a detailed comparative analysis of the
rock art of Australia. Like Maynard (1976) and
Franklin (1988, 1992) before him, his investiga-
tions were geared towards the recognition of
broad, Australia-wide trends. The aims of the
current work, on the other hand, have been dif-
ferent, beginning with the rock art of a smaller
area (a single region) in order to obtain a better
definition of temporal and spatial variations
within it. We would thus argue that a detailed
understanding ofsubregional conventions is criti-
The Early (Engraved) Art
Peckings are common throughout the
sandstone zones located to the north and south of
Chillagoe, but they are uncommon in the lime-
stone belts and nonexistent in the granite ranges.
This may well be due to the softness of the rock
media, although this proposition cannot be tested
here.
General Motif Forms: Figurative, Track and
Non-Figurative Designs. Pecked motifs are
predominantly of non-figurative and track
designs in all of the areas surveyed. Nowhere do
figurative designs account for more than 8.4% of
peckings, implying considerable homogeneity in
iconography (Table 85). The range of forms is
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FIG. 99. MDS map for general motif forms (peckings);
triangles are subregions located south of the Walsh
River, circles are to the north, and squares are regions
south and west of southeast Cape York.
relatively small, and there are no obvious spatial
patterns in the distribution ofgeneral motifforms.
This is well demonstrated in both the MDS map
and in the dendrograms (Figs 99, 100). In the
former, the major cluster of regional sets contains
non-contiguous tracts of land, including all sub-
regions except for the Laura River, the Koolburra
Plateau and the Mungana limestone zone. This
proximity of the various subregions on the MDS
map occurs along both axes, implying consider-
able homogeneity in the proportions of formal
conventions.
A similar pattern emerges in the Cluster
Analysis, where, on the dendrograms, the Kool-
burra Plateau, Laura River and Mungana samples
separate out as peripheral to the main set. It would
be difficult, however, to determine the sig-
0.000
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Laura River O-
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nificance of this separation, as the three sub-
regions occur as outliers rather than as a concrete
cluster of contiguous subregions. Such outliers
can be expected in any MDS statistic or Cluster
Analysis. As far as general motif forms are con-
cerned, among the peckings, there is no clear
clustering of contiguous regional sets.
Specific Motif Forms. The non-clustered dis-
tribution revealed above is repeated with specific
motif forms (Figs 101, 102; Table 86). Again, no
distinct geographical groups are evident, al-
though the juxtaposition of the Agate Creek,
White Mountains and Chillagoe samples may
indicate a tendency towards such clustering. It
cannot be said that clustering is strong, however,
and this is perhaps most evident in the great
dissimilarity of the Mungana sample, on the one
hand, and the Rookwood and Chillagoe ones on
the other. This pattern is evident on both the MDS
map and on the dendrogram.
Discussion of the Peckings. The MDS and
Cluster Analyses support the field observation
that pecked motifs in north Queensland are rela-
tively homogeneous across space as far as form
is concerned. Nevertheless, there are hints that
some regional differences may exist, although
these are by no means strong. For example, the
neighbouring Laura and Koolburra sites contain
a number of curvilinear and rectilinear mazes,
whereas only a single example has been recorded
50.000
Mungana &.
FIG. 100. Average linkeage dendrogram for general motif forms (peckings); triangles are subregions located south of
the Walsh River, circles are to the north, and squares are regions south and west of southeast Cape York.
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FIG. 101. MDS map for specific motif forms (peck-
ings); triangles are subregions located south of the
Walsh River, circles are to the north, and squares are
regions south and west of southeast Cape York.
to the south (at Chillagoe). It is possible that their
rarity in the Rookwood-Mungana-Chillagoe
limestone belt is due to small sample sizes, but
this is unlikely to be the case for areas further to
the southwest, given that relatively large numbers
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White Mts. D
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of engravings have been recorded there. There-
fore, although the degree of rock art regionalism
is small, there appears to be a gradual change
from the northern parts of southeast Cape York
Peninsula to Mt Isa in the southwest. This change
involves specific motif forms rather than changes
in overall assemblages, and is especially noted by
the exclusion or near exclusion of mazes in the
southwest, in contrast to their relative common-
ness to the northeast.
The Recent (Painted) Art
General Motif Forms: Figurative, Track and
Non-Figurative Designs. For paintings, the most
obvious geographical pattern noted was a marked
difference between a northern group of sub-
regions, consisting predominantly of figurative
paintings, and a southern group of non-figurative
and track designs. This north-south division was
relatively distinct, with a boundary zone located
somewhere between the Mitchell River and
Rookwood Station (20km apart).
This dual pattern is also revealed in the multi-
variate analyses (Table 87; Figs 103, 104). The
two clusters of subregions are discrete, showing
no evidence of clinal variation. The two groups
are:
Northern Group — Clack Island, Cliff Island,
Flinders Island, Bathurst Range, Jane Table Hill,
DISTANCES
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FIG. 102. Average linkeage dendrogram for specific motif forms (peckings); triangles are subregions located
south of the Walsh River, circles are to the north, and squares are regions south and west of southeast Cape York.
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FIG. 103. MDS map for general motif forms (paintings);
triangles are subregions located south of the Walsh
River, circles are to the north, and squares are regions
south and west of southeast Cape York.
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FIG. 104. Average linkeage dendrogram for general motif forms (paintings); triangles are subregions located
south of the Walsh River, circles are to the north, and squares are regions south and west of southeast Cape
York. The infilled circles are the subregions comprising Princess Charlotte Bay and the Flinders Island group.
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Koolburra Plateau, Jackass Station, Jowalbinna
Station, Laura River, Palmer River, Mitchell
River, Bonny Glen Station, Mt. Windsor and Mt.
Carbine, Bare Hill
Southern Group— Ngarrabullgan, Rookwood
Station, Mungana, Chillagoe, Ootan, White
Mountains, Agate Creek, Lawn Hill, Mt. Isa
In the Cluster Analysis, a secondary cluster is
also evident in the northern group, where the five
sections of Princess Charlotte Bay and the
Flinders Island group cluster together along with
some of the Laura areas and the Mitchell-Palmer
limestone belt.
Specific MotifForms. The pattern that emerges
when specific motif forms are compared is
similar to that of the previous statistic (Table 88;
Figs 105, 106). In the present case the Princess
Charlotte Bay and Flinders Island group are dis-
tinguished as a third regional group. This is lar-
gely due to the predominance of two important
motif forms —- moths/butterflies and zoomorphs
with crescent heads— in these sub-regions, and
their total absence from all other areas.
Linear Figures, Infills and Internal Decora-
tions. The conventions of linearity, infilling and
internal decorations are independent of motif
forms. Yet, again, the same geographical pattern
as was observed in the formal analyses re-emer-
ges (Table 89; Figs 107, 108). No data were
FIG. 105. MDS map for specific motif forms (paint-
ings); triangles are subregions located south of the
Walsh River, circles are to the north, and squares are
regions south and west of southeast Cape York. The
concentric circles are the subregions comprising Prin-
cess Charlotte Bay and the Flinders Island group.
available for Princess Charlotte Bay and the
Flinders Island group. Two distinct and discrete
regional sets are identified, representing the same
northern and southern groups identified pre-
viously. In the southern area, paintings are
predominantly linear, with little evidence of in-
ternal decorations. To the north, infilling
predominates. While outlined and infilled paint-
ings are present in both geographical sets, they
are more common in the north.
Monochrome, Bichrome and Polychrome. A
breakdown of pictures into proportions of
monochrome, bichrome and polychrome paint-
ings reveals a pattern consistent with the previous
results, although here it is not as clear (Table 90;
Figs 109, 110). The dendrogram is more nested
and, although all members of the southern group
are joined in one major group, a number of north-
ern areas also occur there. The looseness of the
cluster here indicates that the north/south division
previously noted is not as distinct with respect to
the numbers ofcolours used as it was with respect
to motif forms. There is, nevertheless, a tendency
towards monochrome paintings in the southern
sites, and towards bichrome paintings in most of
the northern areas. This tendency also emerges in
the MDS map, where the southern subregions are
clustered together towards the left of the image,
while the northern areas are scattered throughout
the map. This indicates that the northern set is
more varied, whereas the southern is less so,
being consistently represented by high propor-
tions of monochrome paintings.
Colours Used. The final variables analysed
were the colours used in the paintings. Again, no
data were available for Princess Charlotte Bay
and the Flinders Island group.
The MDS map and Cluster Analyses identify
three major clusters (Table 91; Figs 111, 112).
The first of these includes the neighbouring sub-
regions of Rookwood Station, Mungana, Chil-
lagoe, Ngarrabullgan and the White Mountains.
The second cluster contains the three Laura areas
(Laura River, Jackass Station and Jowalbinna
Station), and the third cluster contains the remain-
ing subregions. The Mitchell and Palmer Rivers
are closely linked at a low level in the
dendrogram. These patterns are interpreted to
reflect a major separation of most of the southern
subregions from the northern ones, with the latter
containing a number of secondary geographical
clusters (e.g. the Mitchell-Palmer limestone belt).
Again, this may suggest significant variation in
the northern group.
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FIG. 106. Average linkeage dendrogram for specific motif forms (paintings); triangles are subregions located
south of the Walsh River, circles are to the north, and squares are regions south and west of southeast Cape
York. The infilled circles are the subregions comprising Princess Charlotte Bay and the Flinders Island group.
The most obvious cluster indicates a distinct southern areas. Black (charcoal) is also common
use of colours in the south. Table 91 shows that throughout the Rookwood-Mungana-Chillagoe
this geographical distinction is due largely to a limestone belt, but less common to the north,
greater emphasis of white paintings in the
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FIG. 107. MDS map for painting conventions of linear
figures, infilling and internal decoration; triangles are
subregions located south of the Walsh River, circles
are to the north, and squares are regions south and
west of southeast Cape York.
As already noted above, these results may be
interepreted in a number of ways. They need not
indicate differences in socio-cultural conven-
tions per se, given that the differential availability
of pigments (colours) may be affected by
geological factors. Nevertheless, black (charcoal)
is universally available. The large numbers of
charcoal paintings in all parts of the Rookwood-
Mungana-Chillagoe limestone belt, and their
rarer appearance in most areas to the north,
cannot simply be explained by the differential
availability of raw materials. Similarly, the
repeated importance of white pigments in all
southern areas except for Agate Hill and Lawn
Hill (which are located at a considerable
geographical distance from southeast Cape
York Peninsula), and their rarity to the north, is
likely to reflect more than the local availability of
pigment sources. The southern subregions con-
tain a broad range of geological conditions, in-
cluding limestone (Rookwood Station,
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*FIG. 108. Average linkeage dendrogram for painting conventions of linear figures, infilling and internal
decoration; triangles are subregions located south of the Walsh River, circles are to the north, and squares are
regions south and west of southeast Cape York.
ROCK ART AND REGIONALISATION IN N. QLD. PREHISTORY 499
FIG. 109. MDS map for numbers of
colours used; triangles are subregions
located south of the Walsh River, circles
are to the north, and squares are regions
south and west of southeast Cape York.
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FIG. 110. Average linkeage dendrogram for numbers of colours used; triangles are subregions located south of
the Walsh River, circles are to the north, and squares are regions south and west of southeast Cape York.
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FIG. 111. MDS map for colours used; triangles are
subregions located south of the Walsh River, circles
are to the north, and squares are regions south and
west of southeast Cape York.
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Mungana, Chillagoe), granite (Ootan), volcanics
(Ngarrabullgan) and sandstone (Ngarrabullgan).
Consequently, white pigment art does not only
occur within a single geological setting, but in a
broad range of areas, where lithologies are varied.
On the other hand, none of the northern sub-
regions contain large numbers of white paintings,
even though they are located in a similar range of
geological settings (that is, sandstone, limestone
and granite areas).
In order to further address the issue of
provenance, one of us (BD) has undertaken
PIXE/PIGME analyses of red, yellow and white
pigments from Fern Cave, as well as from a series
of north Queensland sources of raw material. The
elemental fingerprints obtained from the ar-
chaeological samples were then compared with
those from the different sources of raw materials
DISTANCES
20.000
FIG. 112. Average linkeage dendrogram for colours used; triangles are subregions located south of the Walsh
River, circles are to the north, and squares are regions south and west of southeast Cape York.
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to determine their provenance. Initial results of
these tests (David et al., 1993), indicate that the
majority of pigments used at Fern Cave seem to
have been collected locally (that is, from the
limestone belt). Similarly, Watchman et al.
(1993) analysed the minerology ofpigments from
sites near Laura, and concluded that pigment
sources were largely, if not entirely, local. The
implications are that the colours used in the art do
not reflect, to any significant extent, the use of
foreign pigments made available, for example,
through trade or exchange. Rather, they reflect
decisions made largely on the basis of locally
available colours. Given that the colours avail-
able in the north do not appear to be significantly
different from those available to the south, it is
concluded that the north-south division evident in
the use of colours may indicate a discontinuity in
socio-cultural phenomena. This north-south
division is similar to that observed in the other
variables analysed. The major difference in the
colours used is a greater reliance on white pig-
ments in the southern subregions than in the
north.
STATISTICS AND THE FIELD
OBSERVATIONS
If the peckings largely date to relatively early
times, and the paintings to more recent times, then
the rock art of north Queensland can be said to
be patterned through space as well as through
time. Although the temporal evidence is, at this
stage, largely circumstancial, a general pattern
is emerging, with the earlier art consisting main-
ly of non-figurative and track forms, and the
more recent art being more regionalised in
character.
Within this broad temporal framework, a num-
ber of spatial trends are evident. Firstly, an early
(pre-mid Holocene) tradition of relatively
homogeneous peckings of non-figurative and
track forms are found throughout the study
region. The main forms are characterised by
geometric, linear and trident designs, although
mazes may be more restricted in distribution (that
is, they are rare in the Rookwood-Mungana-
Chillagoe area and do not occur to the southwest
of southeast Cape York Peninsula). Secondly,
the paintings appear to be more recent than the
majority of peckings, and probably largely date
to the last 3,000-2,000 years or so. In some areas
(e.g. Laura), peckings appear to have continued
to be made after the beginnings of intensive
painting activity, whereas elsewhere their crea-
tion ceased before the onset of the painting phase
(e.g. Chillagoe).
Two major sets of painting conventions have
been identified: a southern one spans the area
between Ngarrabullgan and Mt Isa (possibly ex-
tending further to the southwest), and a northern
one stretches from Princess Charlotte Bay to the
Mitchell River to the south, and Bare Hill to the
southeast (Fig. 113). The southern paintings were
often painted in white, and were predominantly
linear, non-figurative forms reminiscent of the
earlier peckings. In contrast, the northern paint-
ings contain a new range of forms, most of which
are figurative, infilled designs. They were
predominantly undertaken in monochrome, al-
though bichrome is also common.
It may be said that the reason for the difference
between an early homogeneous artistic tradition
and a later, regionally differentiated one is due
to a difference in scales of analysis; that is, the
earlier peckings cover a long time-span, includ-
ing possibly 30,000 years of prehistory, whereas
the later paintings only cover a period of 3,000
or so years. As a result, we could expect the
peckings to be more homogeneous across space
as, through time, a greater range of conven-
tions will have accumulated in any given sub-
region. However, this explanation is not
satisfactory. Although pecking conventions are
distributed in a more homogeneous fashion
across space, the range of motif forms is far more
limited than that of paintings; that is, there is a
smaller number of motif forms among the peck-
ings.
The dual geographical division of paintings
is strongest when it comes to motif forms. It
also emerges, however, in the colours used and
in the use of linear figures, infills and internal
decorations. Nevertheless, this north-south
division cannot simply be viewed as the only
spatial trend. Within this division, there are also
many regionally specific traits, and this factor
may be critical for a fuller understanding of
the division itself Hence, the northern group
can be further sub-divided into a number of
sub-sets. To the north, for instance, the Princess
Charlotte Bay and the Flinders Island group
contain large numbers of moth/butterfly
designs and zoomorphs with crescent heads. In
each case also, marine motifs and, in some
cases, paintings containing white-dotted out-
lines, are common. The Laura paintings (Jowal-
binna Station, Jackass Station, Laura River)
possess a very broad range of motif forms under-
taken in a broad range of colours, including many
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FIG. 113. Summary of geographical sets based on predominant painting forms. 1, Princess Charlotte Bay & the
Flinders Is. Group; 2, Koolburra Plateau; 3, Laura (Jowalbinna, Jackass, Laura R.); 4, Mitchell-Palmer; 5, Bonny
Glen & Mt Windsor/Mt Carbine; 6, Bare Hill; 7, Rookwood, Mungana, Chillagoe, Ngarrabullgan & Ootan; 8,
Georgetown (from slides held at the Cultural Heritage Division, DEH); 9, Croydon (from slides held at the
Cultural Heritage Division, DEH); 10, Lawn Hill; 11, Mt Isa.
large, often life-sized anthropomorphs and
zoomorphs. Many of these are internally
decorated. Endemic to the Koolburra Plateau are
echidna beings— therianthropes characteristic of
this area. The Mitchell River and Palmer River
samples consist almost exclusively of
monochrome infilled anthropomorphs, and the
total absence of paintings of macropods in both
areas is in marked contrast to their relatively
common occurrence in the Laura area to the
immediate north. A dominant theme among the
Bare Hill paintings are relatively small
anthropomorphs with upraised arms and down-
curved legs.
This tendency towards regional specificity in
dominant motif forms also appears to the south.
Thus, the Rookwood Station, Mungana, Chillagoe
and Ootan paintings all possess large numbers of
radiating designs, whereas further to the southwest
they are much rarer. At Lawn Hill, sinuous lines
are common, while at Mt Isa a broad range of
forms (including monochrome anthropomorphs
and a predominance of circle variants) are found. In
short, here too, regional variation is apparent, al-
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beit within a predominantly non-figurative
painting tradition.
SUMMARY AND CONCLUSION
In summary, the multivaritate tests suggest that
the rock peckings of southeast Cape York Penin-
sula are not significantly regionalised in their
distribution of forms, whereas the paintings are.
At least two levels of geographical spacing can
be identified in the paintings. Firstly, there is a
broad north-south division of dominant motif
forms, colours used and conventions of linearity.
And secondly, within each of the northern and
southern areas, the paintings appear to be highly
regionalised, especially with respect to form.
Neither of these patterns were identified for the
peckings. Given that most of the peckings appear
to date to pre-mid Holocene times, and that the
paintings are thought to largely date to the mid to
late Holocene, it is hypothesised here that a
change can be detected from an earlier, relatively
homogeneous artistic tradition, to more recent,
highly regionalised ones.
DISCUSSION
MODELLING CHANGE IN
NORTH QUEENSLAND
PREHISTORY
Throughout this work, emphasis has been given
to data that are relevent to an investigation of
change and stability in north Queensland prehis-
tory. In some classes of information, such as
deposition rates of cultural materials, the tem-
poral trends obtained are relatively secure, in that
for most sites, subregions and regions, systematic
increases can be shown to have taken place
during the mid to late Holocene. For other
evidence, the temporal trends observed relied
principally on circumstantial evidence, as was the
case for the dating of north Queensland* s rock art.
Nevertheless, a consistent pattern has emerged,
despite differences in the reliability of the
chronological frameworks constructed for the
separate sets of data (e.g. artefact deposition
rates, beginnings of new site types, antiquity of
cave paintings and so forth). The pattern indicates
that significant changes in socio-cultural prac-
tices have taken place during the mid to late
Holocene. It is now time to draw together these
findings in order to investigate the dynamics of
socio-cultural practices in north Queensland
prehistory.
SOUTHEAST CAPE YORK PENINSULA:
THE TRENDS
Considerable detail has been presented to in-
vestigate whether or not temporal patterns could
be identified at sites excavated in southeast Cape
York Peninsula. The observed trends were rather
coarse grained, in that the exact chronological
relationship of the various changes noted within
and between sites suffered from poor temporal
resolution. Nevertheless, significant increases in
rates of site establishment and deposition, as well
as the first appearance of burren adzes, were
evident during the mid to late Holocene in all
areas studied. Of importance is that these changes
were not necessarily synchronous in the various
sites and subregions. Furthermore, at Princess
Charlotte Bay there is also evidence to suggest
the commencement of new subsistence-settle-
ment systems (systematic mound counstruction)
during this time, with a specialised focus on man-
grove resources. In all areas, during the mid to
late Holocene, there is also a significant increase
in the number of cave paintings undertaken, with
prior, earlier art consisting predominantly of peck-
ings. Generally similar changes have also been
documented throughout eastern Australia. These
include the beginnings of technologies involving
the specialised or intensified use of seeds, the
systematic leaching of toxic plants, a broad range
of new stone artefact forms and technologies,
new site forms (e.g. earth mounds) and possibly
large-scale water management and fishing instal-
lations in some areas. In some cases, these in-
novations or embellishments may have enabled
productive yields to increase, or to have been
more effectively managed. Examples of this are
what appear to be the increased numbers of com-
plex fishing installations in various parts of the
Queensland coast, NSW and Victoria, and use of
grass seeds in arid and semi-arid areas.
The modelling of change in the prehistory of
southeast Cape York Peninsula must account for
these fundamental characteristics of the ar-
chaeological record. While it is recognised that
the complexity of the observed diachronic trends
has been obscured by the coarse grained nature
ofsome archaeological methods, it should also be
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appreciated that we are investigating the behav-
iour of human actors set within complex social
and ecological fields. Because any given context
ofhuman behaviour will only involve a small part
of the total behavioural range of a group of people,
we should expect new strategies to display a
broad range of archaeological expressions. Given
the relatively coarse grained temporalities of the
archaeological record, contemporaneous social
changes, therefore, need not be synchronous ar-
chaeologically. Therefore, it is not possible to say
exactly how the timing ofchanges (in the various
sites) relates to that of social change.
Nevertheless, we argue that spatial behaviour
is linked to territorial (that is, land owning and
land using) networks. Spatially patterned be-
haviour relates to the activities of people on the
ground, and thus it is assumed that spatially pat-
terned traces of human activity are related to
contexts of social praxis. For instance, the move-
ment of people from one place to another (for
example, from one country to another) implies
that there is an openness that allows that move-
ment to occur, whether that openness is a result
of structured norm (e.g. via belonging to a place
or via the use of visas) or not (e.g. illegal im-
migrants). In either case, the degree of openness
is contextual, in the sense that degrees of closure
can emerge if the context changes.
An example of the relationship between spatial
behaviour, rock art and territoriality can be seen
from Wardaman country, Northern Territory. We
use this example not as evidence that the situation
was the same in north Queensland in the past, but
as an example of the way such a relationship can be
operationalised. In this sense, we would argue that
rock art, by virtue of its representation in spatial
behaviour, articulates aspects of territorial space.
Wardaman country is located to the southwest
of Katherine, Northern Territory. Wardaman
people generally recognise matri-totems (the
ngurlu), assign subsection partly, though not ex-
clusively, through the mother, and practice a
matri-focal system of parent-child relationship.
There exists a matrifiliative complementary re-
lationship to land, with patrifiliation being primary
(F. Merlan, Sydney University, pers. comm., 1991 ).
During the recent past, Wardaman country was
divided into various estates, each of which reck-
oned a cosmological identity with specific
Dreaming beings. Some of these were travelling
beings (such as Gorondolnni, the Rainbow Ser-
pent), while others concerned specific parts of the
landscape only (e.g. Gandawaq, the moon, at
Jalijbang). While the entire landscape thereby
gained its identity and was made discontinuous
by its affiliations with specific Dreaming beings
and events, it was united into a cosmological
whole by its common participation in a unified
system of land and law expressed in the Dream-
ing. In this sense, the land is a humanised
landscape (Rigsby, 1981), and the way in which
the various estates are broken up and interlinked
at various levels reflects the pattern ofWardaman
land tenure and land use.
The land's Dreaming identities are central to
the local belief system. It is in the Dreaming that
Wardaman ontology is centred. Dreaming
realities are expressed everywhere — in the
mountains, rivers, trees and rock outcrops. As
Merlan noted: 'The Wardaman use the word
laglan "country, place, site " (and also camp) to
refer to tracts ofcountry and places within them
to which they claim attachment, as in the phrase
nganinggin laglan "my country". Each such
country is composed of many different sites, at
leastsomeprincipal ones ofwhich are associated
with estate-linked buwarraja, that is, creator
figures or "dreamings" which are saliently or
exclusively identified with that particular
country. An example is the association o/girribug
"pheasant coucal" with a particular country ... of
which the Willeroo homestead and some neigh-
bouringplaces arefocal sites. In addition to these
particular estate-linked and bounded dreamings,
through each country there pass at least some
mythological paths of other, long-range dream-
ings, many of which ... happen to comefrom the
west and northwest, as far away as Port Keats
and Western Australia. Thus each country, or
"estate" (see Maddock 1982) is defined by a
particular constellation offar-travelled andmore
local dreamings and sites.' (1989b: 4-9).
In short, the landscape consists of a complex
patchwork of landed Dreamings crisscrossed by
non-local, travelling ones, both of which give
identity to the land and link Wardaman country
with neighbouring lands. Individual places iden-
tified as of specific significance to Wardaman
people take many forms, from features such as
waterholes or hills, to smaller objects such as
rocks or prominant trees, including individual or
complexes of rockshelters. It is in the latter that
rock art is most commonly found.
Much of the art located in Wardaman country
is buwarrraja and was never created by people,
but are (rather than represent) the Dreaming
beings themselves which sit in the rock (cf. Mer-
lan, 1989a; Frost et al., 1992). Such sites are
imbued with the essence of Dreaming beings,
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whose identities often reflect the identities of the
land in which the site (and hence paintings) oc-
curs. In this way, the rockshelters at Nimji and
Murning, near the Yingalarri waterhole, have
important associations with gulirrida (peewees),
and as such many painted figures at these sites are
gulirrida to local Wardaman people.
But there is an even more important way in
which the rock art expresses land affiliations, and
thus contexts ofopenness and closedness, in War-
daman country. Artistic conventions are
widespread across areas where interaction is rela-
tively unrestricted, such as throughout War-
daman country and in regions to the southwest,
where important social and cultural links exist.
To the north, however, major discontinuities in
social interaction existed during recent times, and
this is also where major changes begin to appear
in the rock art. For example, X-ray paintings were
common during the late Holocene in Arnhem
Land (to the immediate north of Wardaman
country), but these are extremely rare in War-
daman country (Tacon, 1993). As Tacon (1993)
noted, regionalism in social behaviour tends to be
expressed in the material attachments of social
practice, including rock art. However, any single
aspect of the material record will rarely, if ever,
be capable of expressing the full range of spatial
(social) behaviour. This is because of the large
number of social contexts operating.
A number of major archaeological changes
have been documented from southeast Cape York
Peninsula. These changes include alterations to
the spatial patterning of the rock art, and we
would therefore argue that a major re-organisa-
tion of territorial networks may be involved. The
presumed mid to late Holocene rock art of north
Queensland is divided into two relatively distinct
and discrete geographical sets, a northern,
predominantly figurative tradition of paintings,
and a southern, non-figurative. Within each of
these two zones, rock art styles are highly
regionalised. There is an important aspect of this
regionalisation, however, that has not yet been
addressed (as it lies largely outside the scope of
this work). It concerns the distribution of faunal
categories in the art, and its relationship with the
hunted fauna. It has already been noted that a
significant proportion of the excavated faunal
remains from the Mitchell-Palmer subregion con-
sist of food debris dominated by macropods—
Petrogale sp., Macropus spp. — and other mar-
supials (e.g. Trichosurus vulpecula). The total
absence of macropods from the paintings of this
subregion, and the general lack of agreement
between the range and relative representation of
fauna recovered from the excavations and those
represented in the paintings, may thus be sig-
nificant. The implications are that the animals
painted on the cave walls were not just a reflec-
tion of dietary breadth, nor an indication of the
past symbolic importance of the hunted and
foraged fauna. On the contrary, the two sources
of faunal representation — the painted animals
and the animals represented in the food debris—
represent two distinct information domains, each
of which relates to a different set of socio-cultural
principals. In other words, data obtained from the
excavated food remains relate to subsistence be-
haviour and its associated symbolism, whereas
the painted forms are an archaeological window
into a totally different aspect of prehistoric life
within a site and region. By investigating the
latter we are investigating a system of visual
forms structured by socio-cultural convention, a
system of symbols whose investigation can
reveal something about the nature of symbolic
vocabularies but not about their related original
meanings (cf. Frost et al., 1992). Concerned here
is the structuring of socio-cultural imagery, the
ordering of symbols as formal representations,
and the portrayal of rock art forms in specific
proportions. Hence, why are there no recorded
macropods in the Mitchell-Palmer rock paint-
ings, especially given their importance in the rock
art of Laura to the immediate north? The implica-
tion is that spatial discontinuities may have ex-
isted in the distribution of socio-cultural
conventions relating to symbolic behaviour as
well as rock art. We would thus argue that it is by
generating systematic research on past socio-cul-
tural systems in southeast Cape York Peninsula
— that is, on the relationship between resource
structures, symbolic representations, technologi-
cal conventions etc., and their continuities and
discontinuities across space and through time—
that significant new inroads may be made into this
issue. This is a particularly intriguing aspect of
north Queensland's rock art that, unfortunately,
cannot be adequately addressed here, but which
may prove a fruitful avenue for future research.
That the timing of intra-zonal regionalisation
appears to correspond with the genesis of the
north-south separation implies that the two pat-
terns may be part of one general historical
process. It is important to note here that we refer
to the art's antiquity as presumed because the
evidence so far is largely circumstantial, and
therefore interpretation is still to a large degree
hypothetical.
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MODELLING CHANGE IN NORTH
QUEENSLAND PREHISTORY
An understanding of present socio-cultural
practices is important for the study of the past.
This is based upon the conviction that current
socio-cultural systems, including the ontological
structures upon which they are based, are the
products of particular historical conditions whose
trajectories are traceable archaeologically. That
is, contemporary societies and cultural forms are
the endproducts of everchanging historical con-
ditions which have (and continue to) change
through time as a result of specific choices made
by people. This, in essence, is what we know as
the historical process (David, 1991f; Hodder,
1986b; Sartre, 1968; Shanks & Tilley, 1987). In
this sense, human history is the result of the
process of decision-making, and of decisions
made. The material manifestations of some of
these cultural choices can be traced back through
the archaeological record.
The tack that we now follow is somewhat dif-
ferent. We explore the ethnographic literature in
the hope of identifying social processes that may
have given rise to the regionalised landscape
observed archaeologically. In doing so, we take
as our starting point the assumption that societies
are composed of networks of interelated systems
and subsystems, and that to understand such sys-
tems, we have to enquire as to how they emerged
from prior historical circumstances. Our aims
here are not to impose particular social forma-
tions (as observed ethnographically) onto par-
ticular archaeological signatures (contra
Rosenfeld, 1992). Rather, we are specifically ex-
ploring ways in which regionalised social
landscapes might emerge (see Bender [1992],
David [199 Id] and Gosden [1989] for discus-
sions of social landscapes). Ideally, to do this
would require an extensive survey of the
anthropological and sociological literature. Con-
straints on time and space do not permit us to do
this. We have therefore restricted ourselves to
ethnographic observations from the study region.
TOWARDS A PREHISTORY OF
INTER-REGIONAL RELATIONS:
EXPLORING THE NORTH-SOUTH
DIVISION IN THE LATER ROCK ART
During his ethnographic enquiries in western
and southwestern Queensland, Roth (1897: 136)
noted that * ... it happens that ideas are inter-
changed, superstitions and traditions handed on
from district to district, andmore or less modified
and altered in transit, that new words and terms
are picked up, and that corroborees are learnt
and exchanged, just like any other commodities 7 .
Stylistic conventions operate in relation to ex-
isting and interacting socio-cultural structures.
Although very little is known of the lifeways of
Aboriginal peoples from the areas from which the
rock paintings were recorded, it is interesting to
note that interviews conducted by one of us (BD),
in 1984 with a number of early European settlers
in Chillagoe, indicated that Chillagoe Aborigines
(south of the Walsh River) had very little contact
with people to the north. Although these inter-
views were not directed at the types of questions
posed in this work, Paddy Byrnes and Sugar-bag
George, two early European residents at Chil-
lagoe, both independently noted that the Palmer
(northern) Aborigines were 'hostile to Chillagoe
Aborigines' (P. Byrne, pers. comm., 1984; cf.
David, 1987).
Similarly, others have also reported differences
in the ways Aboriginal people at Ngarrabullgan
interacted with people from the south and the
north. Hence Richards (1926: 249), a long-time
resident in the area, noted that the Aboriginal
people of Ngarrabullgan recognised an essential
affinity and shared an 'almost identical language
and customs' with the peoples of Rookwood,
Mungana, Chillagoe, Ootan and other areas to the
south (Richards' s Wakoora, Chunkunberry and
Wun-yurika), but not with peoples to the north,
such as Richards' s Kooka-minnies. He noted:
'These tribes were warlike and were often fight-
ing among themselves and with neighbouring
tribes. About 1893 a tribe of Mitchell River na-
tives known as the Kooka-minnies raided the
Hodgkinson Valley. The combined Wakoora,
Chunkunberry, and Wun-yurika tribes were out-
numbered and stood no chance against the in-
vaders. The Kooka-minnies took all the young
women and the men were driven away/
(Richards, 1926: 255)
This geographical division of alliances matches
the north-south division noted in the rock art
(Ngarrabullgan is at the northern extremity of the
southern zone). Seventy-five years after the
events reported by Richards, Edwards (1967)
noted that the anthropomorphous paintings at
Ngarrabullgan appeared to be very recent, and
that they did not resemble the typical rock art of
the area (resembling rather the paintings of the
Mitchell-Palmer region to the immediate north).
He thus concluded that 7 do not think that they
can be regarded as belonging to the area, and
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there are no traces ofhumanfigures in the older
paintings' (Edwards 1967: 7). The conclusions
reached here support these views. Taken in con-
junction with the information supplied by
Richards, this may suggest that possibly
longstanding enmity between people to the north
and south of the Mitchell River has resulted in a
recent influx of northern peoples into the Ngar-
rabullgan area. If this is so, the incursion men-
tioned by Richards is likely to have been
facilitated by post-contact events, such as popula-
tion decreases following introduced diseases and
massacres, coupled with a breakdown of tradi-
tional boundary zones through the installation of
gold mines and cattle properties that employed
non-local Aboriginal stockmen. Each of these
factors helped to break down traditional
Aboriginal territorial networks (see Reynolds,
1982; Richards, 1926: 249; Rowley, 1986). No
anthropological work has yet been undertaken to
shed further light on these issues.
South of the Walsh River
A number of authors have noted that, during
ethnohistorical times, social interaction to the
south of the Walsh River often involved exten-
sive trading networks, resulting in the continued
exchange ofgoods and ideas over enormous areas
in western Queensland, and, to a much lesser
degree, in the east. Such exchanges often in-
volved large numbers of people sharing innova-
tive ideas (such as dances and songs, of which the
Molonga ceremony is a good example [cf. Mul-
vaney, 1976]), thus acting against the develop-
ment of distinct and geographically isolated
stylistic conventions. It is argued here that such a
network of exchange behaviour may be respon-
sible for the close similarities of rock art styles in
those regions south and west of the Walsh River,
including Ngarrabullgan, the Rookwood-Mun-
gana-Chillagoe limestone belt, Ootan, the White
Mountains, Agate Creek, Lawn Hill and Mt Isa.
In his detailed study of western Queensland
Aboriginal lifeways, Roth (1897) repeatedly
stressed the centra! function which extensive
trading networks play in the life of western and
southwestern Queensland Aborigines. His
records include over 100 separate references to
the trading of goods between regions sometimes
over 200km apart. Here, where traditional ter-
ritories are located immediately south of the Gulf
of Carpentaria and stretch south to the Lake Eyre
region, pituri, the arid zone native narcotic,
formed a central cog in the trading machinery.
Pituri, goverment blankets, human-hair belts,
bilbi-tails and other commodities were, for ex-
ample, traded for shields, stone knives, possum
twine, human-hair twine and spears by peoples of
the Boulia district. Trading routes almost always
followed natural watercourses, with pituri
generally moving from the more arid western
regions to the east, where it did not grow naturally
(Roth, 1897: 132-138).
Such exchange networks enabled extensive
inter-group contacts through meetings between
members of separate social and linguistic affilia-
tions and set up the means by which exogamous
marriage bestowals could operate. This resulted
in the creation of an extensive network of kin
related individuals, a network often articulated by
the coming together of large numbers of people
through ceremonial gatherings. It is through such
networks that ideas and conventions were con-
tinually passed on, that cultural norms became
standardised and maintained, and that deviant
behaviour became either recognised as such or
transformed and institutionalised into accepted
socio-cultural frameworks. Examples of shared
cultural traits, beyond trade items and exchange
goods, included variations of the four-class kin-
ship system, with the eight-class system occur-
ring to the immediate west of the region in
question (Howitt, 1904: 30; Peterson, 1976).
The huge di stances covered by individuals who
travelled to partake in such exchange/ceremonial
networks are central to the present discussion.
Thus, for example, Howitt (1904: 710-11) and
Smyth (1878, II: 304; in Mulvaney, 1976: 79)
report people travelling 320-480km in the
Coopers Creek region of the arid zone partly in
order to participate in the trade of pituri and
ochre. Similarly, individuals are known to have
travelled over 400km to partake in ceremonies
and/or trading networks in the Carpentaria-Lake
Eyre region (Petrie, 1904: 250), while ochre has
been known to have been traded over distances
of 480km in the Flinders Ranges (Bruce, 1902:
83; in Mulvaney, 1976: 79). Elsewhere, Stanner
(1989) reported seeing a Wardaman man visiting
the Port Keats region, 250km from Wardaman
country, early this century, whilst Myers (1986:
27) similarly reported that Maantja, a Pintupi
man, met with people from the Pollock Hills, 100
miles (160km) to the west of his home country.
The same man is also noted to have travelled
280km in one series of journeys associated with
a single ceremonial gathering. Numerous other
long distance treks have been reported from all
parts of arid and semi-arid Australia, and al-
though the longer distances were normally as-
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sociated with formalised exchange and/or cer-
monial gatherings, as Meggitt (1962: 52) stated
for the Warlpiri, ' ... small parties sometimes
walked long distances simply to see kinsfolk and
keep upfriendships*.
Maintaining relatedness was (and still is) the
essence of many inter-group gatherings. Myers
(e.g. 1986: 164) has repeatedly argued that,
amongst the Pintupi, considerable energy was
invested in maintaining contact between people,
'suppressing distinctiveness'' (Myers, 1986: 166)
and reducing differentiation in the process of
increasing one's network of social ties. Others,
such as Meggitt (1962), have reported similar
social processes among other arid and semi-arid
Aboriginal peoples, while Roth (e.g. 1897) docu-
mented such behavioural characteristics for the
peoples of western Queensland, including those
ofMt Isa, Lawn Hill and other areas to the imme-
diate east.
We have plotted all references to trade noted
and published by Roth (1897-191 Oe) in his eth-
nographies in Fig. 1 14. His emphasis on western
Queensland reveals extensive interpersonal rela-
tions south of the Gulf of Carpentaria, while he
hints at further interactions northwards through
an extension of the western Queensland trading
routes (linking with southwestern Cape York
Peninsula). If the distances travelled by in-
dividuals mentioned above are any indication,
then it would take only four individuals travelling
480km each to cover the entire 1,830km distance
between the Gulf of Carpentaria and the south
Australian coast (that is, to traverse the Australian
continent north to south). Even a smaller distance
covered by each individual, say 280km, would
require only seven individuals to cover the dis-
tance. And if Gason's (quoted in Curr, 1886, II:
70-71; in Mulvaney, 1976: 90) observations are
correct that, in the Flinders Ranges, people
travelled 30km a day for distances of over 320km
in any direction, it would then take only 61 days
to cross the area between the Gulf and the south
Australian coast. The point to be made here is that
particular socio-cultural conventions can be ex-
pected to have been widespread in western
Queensland at least during the later stages of
prehistory, given the open nature of interaction
networks documented for ethnohistoric times
(see also Yengoyan, 1976). Accordingly, it
comes as no surprise to discover that the recent
rock art found to the southwest of the Walsh River
shares many common conventions over fairly
broad areas, such as the widespread pre-
FIG. 1 14. All cases concerning trade in northern and
western Queensland, as documented by Roth (1897-
1910b);
dominance ofnon-figurative designs (e.g. circles,
extended linear designs).
North of the Walsh River
During the early years of the 20th century, Roth
reported intensive but short distance interac-
tions between people to the north of the Walsh
River. These interactions were operationalised in
part through trade, offering a means by which
ideas and material items could be exchanged
between the various peoples of these regions. By
these methods, this region was unified, to some
extent.
The cave paintings of the Mitchell-Palmer
limestone belt, Koolburra Plateau, Jowalbinna,
Jackass Station, Laura River, Bonny Glen Sta-
tion, MtWindsor and Mt. Carbine, Princess Char-
lotte Bay and the Flinders Island group, and Bare
ROCK ART AND REGIONALISATION IN N. QLD. PREHISTORY 509
Hill all contain a predominance of monochrome
infilled and bichrome outlined/infilled
anthropomorphs and zoomorphs. Each of these
subregions is located to the north or east of the
southern group of subregions and, as such, they
constitute a discrete geographical set. We would
argue that these two issues — intensive social
interaction to the north of the Walsh River and
shared rock painting conventions— are linked.
Little is known of the prehistoric socio-cultural
relations of the peoples from these subregions.
Roth, who mainly visited areas to the west and
east of the region, included the Mitchell-Palmer
on his cultural map of north Queensland (1899b),
but commented that there were 'no blacks here
permanently (Roth, 1899b, plate 30). However,
this is unlikely to have been the case, at least for
any significant duration of time during prehis-
tory, given statements made in early explorers'
s
journals, the enormous wealth of prehistoric sites
from the region, as well as its location near two
permanent rivers. For example, both Leichhardt
(1847) and Hann (1 873) commented on the large
numbers of Aborigines near the limestone karst
outcrops of the Mitchell River. However, by the
time Roth arrived, some 60 years after Leichhardt
and 30 years after Hann, the north Queensland
gold rushes had taken their toll on local
Aboriginal populations.
Although the Mitchell-Palmer region was not
central to Roth's studies (and it is possible that he
never actually entered the subregion as no men-
tion of it is made in his ethnographic texts, and it
is located on the periphery of his map of north
Queensland), other parts of the north are better
documented by him. For instance, in addition to
noting certain similarities in the tools and
weapons of different north Queensland peoples,
he also documented in some detail the nature of
trade items and their destinies. Unless otherwise
indicated, the following is taken from Roth's
ethnographies (Roth, 1899a-1910e).
The principal times for trade throughout the
region were during periods when food resources
were plentiful, as was the case in other parts of
eastern Australia. At Princess Charlotte Bay, reed
spears, iron scraps and European axes were given
by the Kuku Rarrmul of the Morehead River
(Princess Charlotte Bay and Flinders group) to
the Gugu Warra of the Normanby and Deighton
Rivers (Jowalbinna and Laura areas) during early
contact times. In return, the Kuku Rarrmul were
given melo shells, grass-reed spears, nautilus
shell necklaces, stingray spears and fishing nets.
The coastal peoples of Princess Charlotte Bay
and the Flinders group have been characterised
by Chase & Sutton (1981) for their 'extreme
sedentism\ sharing related language dialects and
a specialised marine technology. They saw them-
selves as 'beach people' (Hynes & Chase, 1982),
as opposed to inland people, although some coas-
tal groups have been reported to have ranged
considerable distances inland (e.g., Guugu Im-
udyi & Koko Kandji [original spelling]) (see also
Beaton, 1985; Hale & Tindale, 1933, 1934). In
spite of a recognised dichotomy between inland
and littoral peoples, a number of authors have
thus argued against a strict division of coastal and
inland peoples. Roth, for instance, writing of
Aborigines to the immediate north and west of
Barrow Point in an unpublished report of his trip
on the schooner 'Canomie', noted that * ... there
are no hill-tribes anywhere in this hinterland
(through which I travelled last November) the
country beyond being more or less flat and oc-
cupied by blacksfriendly and internmrriageable
with the coastal ones
1 (Roth, 1899a: 3-4).
To the south of Princess Charlotte Bay, the
peoples from the Endeavour and Bloomfield
Rivers (Cooktown region) travelled in the direc-
tion of the Laura River, where they supplied the
Gugu Warra of the Laura and Jowalbinna region
with red ochre, white clay, grass tree spears, and
other items. In return, the Gugu Warra repayed
them with the same types of items which they
gave to the Kuku Rarrmul of Princess Charlotte
Bay and the Flinders group.
Further to the south, Aborigines from Cape
Bedford traded iron axes, iron digging sticks,
nautilus shells, dilly bags, pearl shell chest orna-
ments and melo shells for forehead bands, kan-
garoo-tail sinew, kangaroo bones, quartz-tipped
spears, bark troughs, and a 'rough kind offixed
grind stone 1 (Roth, 1910a: 18). Trading excur-
sions took place along the northern coastline to
the Flinders River.
Roth (1902-1910e) further noted that
Aborigines from Cairns and Cape Grafton fol-
lowed the coastline between Port Douglas and the
Mulgrave River in their trading excursions, while
people from the Barron River travelled as far as
Port Douglas to the north, and Kuranda and
Mareeba inland to the west. Russell River
Aborigines travelled to the Pyramid Mountain,
the Mulgrave and Johnstone Rivers and Cairns.
Aborigines from the Johnstone River, in their
turn, travelled to Clump Point and Liverpool
Creek.
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Aborigines from Cape Grafton are reported by
Roth (1910a: 19) to have traded bicornual dilly-
bags to the Port Douglas, Mulgrave River, Barron
River, Mareeba and Herberton districts, while
grass-bugle necklaces were destined for the
Mulgrave and Russel Rivers, four pronged fish
spears for the Mulgrave, Upper Russel and
Johnstone Rivers as well as Clump Point, straight
spear-throwers without the shell-haft for the
Mulgrave, Johnstone and Russel Rivers, bent or
moon-shaped spear-throwers, single-handed
swords and large fighting shields to the Barron
River and northwards. From the north (mainly
Barron River and Port Douglas), the Cape Graf-
ton Aborigines would receive dilly bags, beeswax
necklaces, straight shell-hafted spear-throwers,
bamboo spears, nautilus shell necklaces and
cockatoo top-knot headdresses. From the south
(Mulgrave River) came long swords,
boomerangs, shields, possum-string armlets, and
pearl shell chest ornaments which arrived via
Atherton and Herbeton. These were said to have
arrived from further west.
Further to the south, Roth documented other
evidence for trade among coastal and rainforest
peoples, stressing trading partnerships within the
rainforest and coastal fringes, although external
imports also took place. Along the eastern and
southern coasts of Cape York Peninsula, Roth
stated that trading was carried out on an in-
dividual basis, 'each doing business on his own
account' (Roth, 1910a: 19). Similarly, along the
central west coast ofCape York, 'thePennefather
River Natives apparently do not carry on much in
the way oftrade; they travel hut a comparatively
short distance up and down the coast-line, and
never to any great distance inland'
.
In short, Roth documented evidence for inten-
sive but relatively short distance trading networks
in northern and northeastern Queensland. Trad-
ing routes followed river valleys and the eastern
coastline, with the region around and immedi-
ately south of Cooktown participating in a coas-
tal-hinterland interaction covering most of
southeast Cape York Peninsula north of the
Walsh and Mitchell Rivers. Findings of a coastal
sea shell in a rockshelter site in the Upper
Daintree valley (see above) supports claims of
close contacts between the coastal and hinterland
regions ofCooktown and further west (M. David,
1989). Similarly, an elderly Mt Carbine man
(Denis Ross) has reported that the Mt Carbine
Aborigines foraged along the Mitchell River ear-
lier this century (M. David pers. comm., 1991 &
field notes). Dave Edwards and Charlie Mc-
Cracken, long-term European residents at
Daintree and Mossman, also reported that the
area between the coast and hinterland to the im-
mediate south of Cooktown was criss-crossed by
Aboriginal tracks during the early contact period
(M. David pers. comm., 1989; McCracken,
1989). Such tracks are reported to have gone
through Mossman Gorge, onto the tableland, and
along the McLeod and Mitchell Rivers to the
west, while the rainforest itself was generally
avoided. Referring to the peoples of the Bloom-
field River to the immediate south of Cooktown,
Anderson and Robins (1988: 187) wrote of inten-
sive, short distance travels by coastal peoples: '...
coastal movement in general was primarily north
and south between the permanent camps along
the coast, with forays inland up on the lower
portions of the coastal rangesfor inland resour-
ces. There was also clearly a great deal oftravel
up and down the Bloomfield River itself and
comings and goings between the upper riverine
camps and the coastal ones were common ac-
cording to early European accounts'. It is partly
by referring to such a pattern of movement which
has led them to claim that 'the people associated
with the Bloomfield riverine and coastal area
were ... part of a larger cultural and linguistic
bloc which included most ofsoutheast Cape York
Peninsula' (Anderson & Robins, 1988: 186).
While there is very broad agreement in the
works of Roth ( 1899a- 191 Oe), Hale & Tindale
(1933-4), Tindale (1974) and Sharp (1939) with
respect to the location of socio-Iinguistic ter-
ritories in southern Cape York Peninsula, the
boundaries between these territories remain hazy
and not uniformly defined. Hence the Gugu
Warra, Kuku Yawa and Kuku Mini speakers of
the Laura region have been reported by Roth
(1910a) to have often moved between the various
territories, while informants of Trezise (1971)
endorsed the presence of Gugu Warra in the
vicinity of the Normanby River, but said that the
Kuku Mini occupied the Laura sandstone and the
Kuku Yalanji had their camp not far from the
present township of Laura.
The above observations reveal important infor-
mation about the geographical locations of inter-
acting linguistic groups. As Rigsby (1980, 1981)
has noted, however, it would be a mistake to treat
linguistic groups as the main component of ter-
ritorial networks. He thus argued that Tindale'
s
(1974) 'dialectal tribe' often confuses the nature
of land/people/language relations in Cape York
Peninsula, as different types of social groupings
should be recognised. For our purposes, two such
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groupings must be differentiated: the land
owning group (patricians) and the land using,
residential group. At any point in time, a country
will be occupied by individuals from many
patricians, and hence from numerous language
groups. Because of his field methods, Tindale's
(1974) dialectal tribe has often masked land/lan-
guage/people relations. In effect his tribal groups
are neither an accurate distribution of linguistic
groups, land owning groups (especially
patricians), or land using groups, for they are an
amalgamation of various social categories.
Tindale's identification of bounded linguistic
units, suggesting disti net but interacting language
groups, masks a system of social processes which
is in reality both more subtle and more complex.
Nevertheless, as people from a given language
area tend to interact within a limited geographical
area, the locations of dialectal tribes probably
roughly agree with the locations of major net-
works of territorial (land owning) and land using
groups (which consist of relatively bounded
groups of affiliated and interacting people).
The marked similarity in the dominant types of
painting from Laura, Koolburra, Mitchell-Pal-
mer, Cooktown hinterland, Princess Charlotte
Bay and, to a lesser extent, Bare Hill, may reflect
the close and continued ties documented for the
inhabitants of these regions. The development of
a single major artistic tradition to the north of the
Walsh River, expressed as variations of a com-
mon theme (figurative paintings undertaken in
infilled monochrome), therefore may reflect a
broadly unified system of interpersonal relations,
such as documented by Roth.
REGIONALISATION
The second trend which appears in the rock art
is the highly regionalised nature of painting con-
ventions within the northern and southern zones
during mid to late Holocene times. In addressing
such regional networks, we now turn to the eth-
nographic literature to investigate social proces-
ses which may have given rise to regionalised
social landscapes.
To local Aboriginal people, the region is com-
posed of a myriad of named countries owned by
one or more patrician, and land owning groups
may have a series of non-contiguous territories
(David & Cordell, 1993; Sutton & Rigsby, 1982:
167). Each patrician owns totems, songs, dances
etc., which also identify and differentiate it from
other patricians, other countries. Each patrician is
also identified by its own language or, rather by
its own language variation (only a few words may
separate different patricians linguistically). In-
dividuals of one patrician, although multilingual,
usually speak the language of the country they are
in (Rigsby, 1981: 93) (see also Meggitt for a
similar observation amongst central Australian
Aborigines). Most languages or language varia-
tions are named for the patricians with which they
are associated, as the 'language ofsuch-and-such
patrician' (Rigsby, 1981), but sometimes a lan-
guage will have its own name. As previously
noted, at any point in time a country will be
occupied by individuals from a number of
patricians, and hence language groups.
A similar view has been voiced by Anderson
(1984) fortheBIoomfield River area of southeast
Cape York Peninsula. Focusing on broader issues
of interpersonal interaction, he argued that four
primary social arrangements should be recog-
nised:
1
,
the family unit, the most important primary
unit of society (nuclear family),
2, the local descent group, bound to specific
locations in the landscape, whose members are
related by ties of descent and religious affiliation,
3, the clan, a more general and larger version of
descent groups, which 'contain^] a number of
lineages linked by descent and common religious
association to a presumed ancestor' (Anderson,
1984:54),
4, the horde, which consists of men associated
by descent plus their wives and children and
unmarried sisters — the most important
economic and political unit, and clan based.
The importance of these observations is that
membership in any camp relies partly on the
context of interaction. As Sharp (1934a: 31)
noted, "... men ofa clan are separated and do not
live together in their own territory as a horde*
(see also Sharp, 1934b). Although individual af-
filiations may, to a large extent, be formally struc-
tured, interpersonal interaction in Cape York
Peninsula is dynamic and also subject to choices
that go beyond such structures. To address this
adequately it is necessary to turn to the active
management of territorial structures — that is,
land affiliation and land use— by individuals. It
is this aspect of socio-political practice which
may offer important clues regarding the emer-
gence of highly regionalised bodies of rock art
during the last few thousand years.
For peoples on both sides of Cape York Penin-
sula, Sutton & Rigsby (1982) note that the con-
scious management of land affiliation actively
organises people through the landscape. Both
land owning and land using groups involve from
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approximately 25-50 individuals (Coombs etal..
1980 make a similar argument for other parts of
Australia). As the sizes of interacting populations
increased, conflicts were noted to increase, and
as a result groups split up into smaller units. The
net effect is a process of segmentation that re-or-
ganises people through the landscape via political
manipulation ofterritorial concerns: 'thepolitical
management of land divides over-sized land
owning groups into smaller segments and en-
sures that lands of extinct land owning groups
continue to be owned and used by successors''
(Sutton & Rigsby, 1982: 159)". Along the
southeastern coast of Cape York Peninsula,
Anderson (1984: 94) saw geographical features
— drainage basins and mountain ranges — as
constraining forces that provided markers for so-
cial boundaries. Each patrician was noted to have
a totem, although it was not tied to a specific
location. Territorial networks in southeastern
Cape York Peninsula, therefore, should not be
viewed via static descent models based on patri-
or matri-affiliation, but instead should be treated
as dynamic, involving the manipulation of ties to
land through political play (Sutton & Rigsby,
1982; see also Myers, 1986; Sutton, 1978). In this
context, particular individuals are important in
crystallising residence patterns, as well as in
determining the course of territorial formations
through the process of history (Anderson, 1984).
We would thus argue that it is by treating land
use and ownership as dynamic that the
regionalised nature of north Queensland's mid to
late Holocene rock art can be best understood. If
the fundamental differences outlined in the pre-
vious section of this monograph— those between
an essentially homogeneous early rock art tradi-
tion, and regionally distinctive later one— hold
firm as the chronological framework presented is
refined, then it can be said that major, structural
changes have taken place in the contexts of rock
art creation during the last 3,000 years or so.
Given that rock art is embedded in the landscape
by virtue of its creation in grounded social
phenomena, we would also argue that the
geographical distribution ofrock art styles cannot
be treated independently of territorial structures
(see Gamble [1982, 1986] and Jochim [1983] for
European examples of a similar approach). We
therefore propose that the relatively recent
regionalisation of rock art in north Queensland
implies a contemporaneous regionalisation ofter-
ritorial networks, which in turn can be viewed as
resulting from social processes such as those out-
lined above.
Having said this, it is recognised that some of
the data upon which the above conclusions have
been reached are problematical. We therefore
now briefly outline some of these issues.
PROBLEMS AND LIMITATIONS
Paintings Versus Peckings
In the previous section, herein, we argued that
fundamental changes have taken place in the
distribution of rock art conventions sometime
after 3,000-2,000BP. An important difficulty has
been, however, in comparing an early engraving
technique with a more recent one based on paint-
ing. It is possible that these two techniques have
intrinsic limitations which are significant enough
to constrain the artist in different ways. For in-
stance, it is possible that engravings are more
amenable to the creation of geometric designs,
while the greater plasticity of the painting
medium provides the artist with a broader range
offormal choices. This is considered to be unlike-
ly, however, for two major reasons. Firstly, in
some parts of Australia (e.g. the Pilbara, Western
Australia, and Wardaman country, Northern Ter-
ritory), engravings on hard surfaces are often
figurative. Secondly, the unpatinated peckings of
southeast Cape York are often figurative in form,
unlike their more patinated counterparts. If the
arguments presented here are correct, the rock
engravings of the late Holocene, like the paint-
ings, should also be more regionalised than are
those of the early Holocene and the late Pleis-
tocene. There are hints that this may indeed be so,
as in the Amphitheatre Site where apparently
recent engravings appear to follow similar con-
ventions to those of the paintings.
Temporal Definition
The second problem concerns the generally
poor nature of chronological definition obtained
for both the rock art and the excavated materials.
In future, it is anticipated that a greater under-
standing of the antiquity of the rock art will
emerge via an increasing emphasis on AMS
dates. This is now just a matter of time. The
construction of better temporal frameworks for
the excavated materials, however, will require
different solutions.
As we have argued throughout this work, there
has been a general lack of fine grained, chrono-
stratigraphic data from southeast Cape York
Peninsula. This has only been partially due to
inadequacies inherent to the archaeological
record (that is, poor stratigraphic definition). It
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has also resulted from archaeological practices
based on relatively coarse grained techniques and
methodologies, at times involving 10cm spits,
excavation grid units measuring up to 2m , and
the failure to plot individual items in three-
dimensions during the excavations.
These shortcomings have severly limited our
ability to identify and delineate adequate tem-
poral units by which the data can be analysed (that
is, poor temporal control). As a result of this, the
very reliability of the data presented has been
questioned at times. These shortcomings should
not be attributed so much to the methods of
individual archaeological practitioners, but to
methodological problems common to our time.
Johnson (1979) identified a similar difficulty al-
most fifteen years ago when he called for a refine-
ment of techniques. This is not an issue that
requires major technological advances, but one
that asks for more care to be taken during excava-
tion. This need was highlighted above by our
inability to present satisfactory fine grained tem-
poral data from any of the published excavations
undertaken in the study region.
It is therefore time for a second refinement
(recognising that particular sites and questions
will require different methods). As a minimum
requirement, a call is made for the use of maxi-
mum 50cm x 50cm excavation grid units (with as
many squares being excavated from each site as
necessary), excavated in maximum 2cm (or 5
litre) spits within stratigraphic units, and with the
plotting of cultural materials in three dimensions.
Additional to this is a need to collect samples of
sediments from every spit in each square, a prac-
tice now common in Australian archaeology.
These procedures, or similarly detailed ones, are
necessary if we are to refine temporal trends in
Australian prehistory, although it is recognised,
as Bowdler (1990, 1991) has also noted, that our
ability to retrieve chronostratigraphic informa-
tion is only partly a function of our retrieval
methods. But unless our excavation methods are
finer grained than they have been hitherto, we
will not be in a position to exploit the full chrono-
stratigraphic potential of the sites we excavate.
The Problem of Scale
The archaeological data presented in this
monograph have been relatively coarse grained
due to the broad temporal frameworks used. For
instance, the engravings perhaps relate to over
30,000 years of prehistory (all we can say so far
is that the majority are older than c.3,000 years
old), and the paintings to more than 3,000 years.
This dual temporal division was necessary as a
lack of sufficient fine grained data did not warrant
a closer definition. The archaeological data,
therefore, covered lengthy periods of time,
measured in hundreds, even thousands, of years.
In contrast, the ethnohistorical details
presented relate to periods of time shorter than an
individual's life span. In a way, social interaction
here is viewed within a comparatively synchronic
framework (Rosenfeld, 1992). In examining the
anthropological data to interpret the archaeologi-
cal record, our aims were thus to identify causes
of social fragmentation, processes of regionalisa-
tion which may be applicable to the patterns
observed archaeologically. The above discus-
sions were geared to explore possible social im-
plications of the observed archaeological trends,
and to derive possible explanatory models, not to
test them. We therefore now conclude by present-
ing such a model.
TOWARDS A PREHISTORY OF
SOUTHEAST CAPE YORK PENINSULA:
BROADER IMPLICATIONS AND
CONCLUSIONS
We have argued that the mid to late Holocene
witnessed widespread cultural transformations in
southeast Cape York Peninsula and beyond. This
was a period of largely unprecedented change,
involving the appearance of new artefact forms,
new manufacturing technologies, increased
painting activities, and changes in resource
management strategies, food processing proce-
dures and settlement-subsistence systems. Im-
portantly, these alterations were not haphazard,
but consistently involved increases in the num-
bers of sites occupied and in deposition rates
within sites, as well as an increase in the range of
site types. Together, they suggest an increase in
the intensity of site and regional land use during
the mid to late Holocene; a change in use of
regional landscapes through time. These issues
thus necessitate an investigation of socio-cultural
(structural) concerns, especially as they relate to
regional and inter-regional networks.
We have addressed such concerns by inves-
tigating stylistic behaviour in rock art in the study
region and beyond, arguing that the largely quan-
titative archaeological changes also involved
major structural changes, including a regionalisa-
tion of territorial networks. This regionalisation
in rock art was itself structured, in the sense that
it was seen to occur at two levels at least. At one
level, a major north-south discontinuity in stylis-
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tic behaviour was documented, and at a second
level, within each of these major zones, the rock
art was regionalised into smaller units. Although
space does not permit us to explore the issue more
fully, we shall argue elsewhere that this may
imply a closing of information exchange net-
works in north Queensland during the mid to late
Holocene. As noted above, the increased
regionalisation of stylistic conventions in north
Queensland during the mid to late Holocene may
imply an increase in population densities and
sizes. As Lourandos (1993: 80) noted, s ... as
degrees ofsocial closure emerge ..., they may be
signaled socially by aspects of territoriality,
boundary maintenance, and the like* . However,
we also argue that this closure does not merely
imply a reduction in the sizes of interaction
spheres via the imposition of formally recognised
boundaries. Rather, it is the connections between
regions that may have changed — that is, ter-
ritorial units may have become increasingly dif-
ferentiated and delineated and, in the process,
inter-regional interaction may have become more
formalised. In the spirit of Williams's (1982) *a
boundary is to cross', it is argued that 'boun-
daries on land mark discontinuities', such as in
access or ownership to land (Williams, 1982:
148). Such structures reflect "institutionalized
meansfor movingfrom group to group. So ifwe
find boundaries in a given case, we should not
commit the frequent error of assuming that they
[necessarily] enclose a defended and exclusive
territory' (Lee, 1968: 1 57) . Given that the under-
taking of rock art and the acquisition of rock art
conventions were contextual, it can be assumed
that the documented changes in spatial behaviour
also involved changes in associated social prac-
tices, perhaps including ceremonial networks,
social interaction and inter-group congregations.
Any model of change should consider points in
time as resulting from immediate historical an-
tecedents, as all change is historically positioned.
The following scenario is therefore presented as
a possible explanation of the archaeological
record. This scenario takes into account not only
the specific archaeological signatures of par-
ticular time frames, but also the archaeological
changes documented above. Again, it is stressed
that our aim here is not to test the model, but
merely to present a possible framework of inter-
petation.
The earliest evidence for occupation in the
region dates to >37,170BP from Ngarrabullgan
Cave. Here, as in other early sites, densities of
occupational materials are sparse until the mid to
late Holocene. Discard rates of all cultural
materials are low, as are sedimentation rates. In
most sites, charcoal and shell deposition rates are
also low, although here there is the problem of
preferential decay of older materials. Neverthe-
less, preferential decay alone does not explain the
significant increases in sedimentation rates, nor
in the discard of ochre and stone artefacts during
the mid to late Holocene. Neither do taphonomic
issues explain the increases in bone discard
within the excavated limestone caves from this
region, as here the bones from Pleistocene
deposits show no evidence of preferential chemi-
cal or mechanical disintegration. On the contrary,
early deposits often exhibit considerable amounts
of non-anthropogenic bone, such as owl pellet
material and cave-dwelling microfauna (e.g.
small lizards, rodents).
In addition to the above, new site types make
their first appearance during the mid to late
Holocene, such as mounds at Princess Charlotte
Bay. Rock painting activity appears to become
widespread and comparatively intensive, while
relatively distinct, sub-regional styles emerge
from a previously more or less homogeneous
engraving tradition. We argue that these trends
may imply increasing intensities of land use and
a regionalisation of territorial networks. The
emergence of increasingly bounded regional
practices may signal the development ofunprece-
dented formally demarcated corporate groups,
along with an increasing formalisation of ter-
ritorial structures. We thus argue that around
3,0O0BP, north Queensland began to witness a
closure of socio-cultural systems in association
with an increase in population size and density
(that is, overall demographic changes). Prior to
the mid Holocene, socio-cultural systems may
have been relatively open. Such systems may
have been characterised by an absence ofstrongly
formalised means by which corporate landed
groups recognised exclusive access to places.
That is, we would argue that during the early
Holocene and the late Pleistocene, access to land
was more open than during later times — ter-
ritorial units (tracts ofland used and/or owned) were
larger. Relatively speaking, there may have been
an absence (or smaller number) of pronounced
and short-spaced boundaries, and therefore of
essentially exclusive territorial sets, within any
given area. Alternatively, mechanisms for in-
clusion may have been in place to trenscend rules
of exclusion, and these may have been commonly
applied. Social and cultural variation through
space, prior to the mid Holocene, was likely to
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have been expressed in clinal, rather than discon-
tinuous (punctuated) space, with the existence of
mechanisms enabling intergroup interaction and
affiliation at multiple social levels. In effect, one
could envisage a socio-cultural system where the
interconnections between social groups were at
least as strong as formally recognised principles
of differentiation. Under such a system, innova-
tions would be likely to spread rapidly across
space, maintaining homogeneity and restricting
distinctiveness. This scenario is superficially
similar to the situation presented by Myers (e.g.
1986) and others (e.g. Poirier, 1993) for recent
and current Australian desert peoples such as
Pintupi, Warlpiri and so forth. In such cases,
innovations and introduced new ideas are quickly
passed on, 'at once reinforcing sociopolitical
bonds between neighbouring groups and creat-
ing new ones
1
(Poirier, 1993: 769). As Poirier
(1993: 769) further noted, this process does not
deny social change, but testifies to a cultural
dynamism that reveals intrinsic qualities of open-
ness and flexibility. It is perhaps for this reason
that Dwyer (1990: 195; see also Dwyer & Min-
negal, 1992: 382) has elsewhere argued, as we
have done here, that 'change in open systems
occurs as they consolidate and replicate
sameness'. In making these statements, however,
we do not wish to make specific comparisons
between north Queensland and central Australia,
since the two regions were guided by their own,
and potentialy separate, historical trajectories.
The emergence of relatively distinct regional
networks around 3,000 years ago may have sig-
nalled an end to this conservatism. We would
argue, as Barker (1995) has independently con-
cluded, that social factors such as settlement pat-
terns, patterns of resource exploitation and the
like became more bounded in tandem with an
increased formalisation of territorial boundaries.
As groups became more formalised, differences
between them emerged in some social fields.
However, the emergence of relatively distinctive
regional networks also— and perhaps paradoxically
— facilitated an opening-up of structured interac-
tion networks between neighbouring groups via
the establishment of recognised, formal proce-
dures. The emergence of distinct, regional rock
art styles may have been an expression of this
process.
A closure of territorial units may also have
ensured a relative acceleration of change, a fea-
ture characteristic of the late archaeological
records of many parts of Australia. As noted
above, such a closure need not have restricted
inter-regional interaction per se, but simply for-
malised, to some extent, the process of interac-
tion. Such formalisation, by definition,
necessitated the creation ofexclusive behavioural
sets, including symbolic acts with probable
material correlates (e.g. rock art). Although it is
unknown which aspects of social life— linguis-
tic, kin and so forth— this regionalisation related
to, it is nevertheless likely to have affected
various structural and behavioural concerns
given the relatedness of the different dimensions
of social life. In this way, we need to enquire
further about the dynamics of society and how we
can view these through time.
If the above scenario is correct, it implies that
the mid to late Holocene witnessed broad demo-
graphic alterations. In saying this, it is also sug-
gested that such changes were widespread, given
the similarities of the archaeological trends in
most parts of mainland Australia. By demog-
raphy, we refer not only to population sizes, but
also to the way people were organised on the
ground — that is, to territorial and alliance sys-
tems. Changes in social organisation need to be
addressed directly, for this will enable us to fur-
ther enquire about the forces of change in
Australian prehistory (Lourandos, 1983, 1985a).
Irrespective of whether or not they are associated
with environmental changes, such forces are
situated within a historical context of decision-
making and power relations. It is this context that
is embedded within the system of social, ter-
ritorial and alliance relations. And it is aspects of
these relations that can be glimpsed via the struc-
ture of the archaeological record.
Elsewhere a number of authors have argued
that highly regionalised rock art styles appeared
in Arnhem Land during the mid to late Holocene
(e.g. Lewis, 1988; Tacon, 1993). Like us, these
authors have argued that a regionalisation of so-
cial networks is implicated. Unlike the arguments
advanced here, however, they argued that
regionalisation was caused by an amelioration of
natural local environments, enabling 'Aboriginal
groups ... to subsist within the confines of ter-
ritories that are much smaller' than in poorer
environments (Tacon, 1993: 112). The implica-
tion is that the mid to late Holocene witnessed
increases in the local biomass (that is, the poten-
tial food supply), leading people to split off into
different groups (with or without population in-
creases). The end result was that 'people were
associating themselves with territories smaller
than in more ancient times' (Ta^on, 1993: 1 19)
— a regionalisation of social networks.
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We would argue that this model does not apply
to southeast Cape York Peninsula, although it is
acknowledged that environmental change can
lead people to modify their behaviour (it can lead
to social change) (for an ethnographic example of
this, see Dwyer & Minnegal [1992]). It is thus
worth re-iterating that environmental conditions
in north Queensland were at their richest, as far
as biomass levels are concerned, during the wet
phase of the early and mid Holocene (c.8,000 and
3,000BP). In this sense, the last 3,000 years were
not climatically optimal. If regionalisation of so-
cial networks were to take place during periods
of environmental amelioration, it should thus
have taken place during the early to mid
Holocene, not during the late Holocene. The fact
that this was not so, and that there is no evidence
for regionalisation during earlier episodes of en-
vironmental richness, suggests that an explana-
tion for this social change should be sought
elsewhere. In effect, we argue further that even if
environmental factors were involved, we would
still have to enquire into the nature of historical,
social conditions to adequately address the issue.
We therefore see the changes that have been
documented in different aspects of the ar-
chaeological records of many parts of Australia
as indicating major changes in social and cultural
factors, irrespective of their ultimate stimuli or
causes. Although the particular forms that these
changes took must have been undertaken in the
context of natural environmental conditions, we
would argue that social conditions during the mid
Holocene were already leading to major demo-
graphic alterations, and that this was a social
dynamic not directly attributable to environmen-
tal amelioration. We would further argue that we
will probably never know the ultimate cause(s)
for these demographic alterations (if there are
any), and that identifiable stimuli, like missing
links in biological evolution, may not always be
a fruitful way of looking at change. Although
local environmental conditions should be treated
as a circumstance in which social change takes
place, we should not automatically treat the
former as causing the social or cultural changes
observed in the archaeological record. Ralher, the
nature of change may lie in the dialectics of
existing social and psychological conditions,
with their potential to give rise to a broad range
of social actions made possible by the nature of
historical precedents.
In accounting for the recent regionalisation of
symbolic behaviour in north Queensland, it is
thus acknowledged that the material record is
directly related to social concerns. Such concerns
involve temporal and spatial issues, although the
latter have often been ignored (or regarded as
subordinate) in Australian prehistory. When spa-
tial concerns have been taken into account, chan-
ges are often presented as involving processes of
integration or processes of fragmentation
(regionalisation). The approach presented here
thus departs from previous frameworks in a sig-
nificant way, for it is based on the premise that
social change at once involves processes of in-
tegration and fragmentation. That is, it involves
both the way that people subdivide socially into
different sets (identities), and the way that these
sets are linked into a broader whole. It is in the
nature of the connections between social
categories, and between contexts of behaviour,
that we may have a window through which to
better understand changes in Australian prehis-
tory. For it is in those links, in the mediation
between structural phenomena and in the for-
malisation of structured behaviour through time,
that we may best enquire into the socio-cultural
forces that led to stability and change in the
prehistory of north Queensland and beyond.
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